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Boston,  Mass.  Assistant  Professor  of  Surgery  and  Associate 
in  Anatomy,  Harvard  Medical  School;  Surgeon  to  the  Peter 
Bent  Brigham  Hospital. 

1920.  Clinton,  Marshall,  M.D.,  556  Franklin  Street,  Buffalo,  New 
York.  Associate  Professor  of  Surgery,  University  of 
Buffalo,  Department  of  Medicine;  Professor  of  Oral  Surg- 
ery, University  of  Buffalo,  Dental  Department;  Attending 
Surgeon,  Buffalo  General,  Erie  County,  and  Buffalo  City 
Hospitals. 
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1920.  Cloptox,  Malvern  Bryan,  ]M.D.,  405  Humboldt  Building, 
St.  Louis,  Mo.  Associate  in  Surgen',  Washington  Uni- 
versity ^Medical  School;  Visiting  Surgeon,  St.  Luke's  Hospi- 
tal; Assistant  Surgeon,  Barnes  Hospital;  Associate  Surgeon, 
St.  Louis  Children's  Hospital. 

1916.  CoDMAN,  Ernest  Amory,  A.B.,  ]SLD.,  227  Beacon  St., 
Boston,  ^lass. 

1898.  CoLEY,  WiLLL\M  B.,  ^LD.,  6  West  Fiftieth  Street,  New 
York.  Attending  Surgeon  to  the  ^Memorial  Hospital; 
xAssociate  Surgeon  to  the  Hospital  for  Ruptured  and 
Crippled,  Xew  York. 

1922.  Connors,  John  Fox,  A.M.,  ]\LD.,  6i6  Madison  Avenue, 
New  York  City.  Surgical  Director,  Harlem  Hospital; 
Surgeon  to  the  Washington  Square  Hospital;  Consulting 
Surgeon,  St.  Marsh's  Hospital,  Waterbury,  Conn. 

1914.  Cotton,  Frederick  J.,  A.B.,  M.D.,  A.M.,  520  Common- 
wealth Avenue,  Boston,  Mass.  Visiting  Surgeon  to  the 
Boston  City  Hospital;  Associate  in  Surgery,  Harvard 
School  for  Graduate  Instruction  in  Medicine;  Consultant 
in  Surgery,  United  States  Public  Health  Ser\-ice,  Xorth- 
eastern  District;  also  Consultant  in  Surgery,  Xew  England 
Hospital  for  Women  and  Children. 

1905.  Crile,  George  W.,  M.D.,  Euclid  Avenue  anrl  93rd  Street, 

Cleveland,  Ohio. .  Professor  of  Surgery,  School  of  Medicine, 
Western  Reserve  University;  Visiting  Surgeon  to  Lakeside 
Hospital. 

1906.  Gushing,  H.ar\t:y,  A.M.,  M.D.,  Sc.D.,  LL.D.,  F.R.C.S.,  The 

Peter  Bent  Brigham  Hospital,  Boston.  Professor  of 
Surgery,  Har\-ard  University. 

11896.  Gushing,  Hayward  Warren,  A.B.,  ]SLD.,  70  Commonwealth 

Avenue,  Boston,  Mass.  Consulting  Surgeon,  Boston  City 
Hospital. 

11897.  Da   Costa,   John   CHALiiERS,   :M.D.,    2045   Walnut   Street, 

Philadelphia.  Samuel  D.  Gross  Professor  of  Surgery, 
Jefferson  ;Medical  College;  Siu-geon  to  the  Hospital  of  the 
Jefferson  ]\Iedical  College;  Consulting  Surgeon  to  the 
Philadelphia  General  Hospital,  Saint  Joseph's  Hospital 
and  Misericordia  Hospital. 
191 7.  Darrach,  William,  A.B.,  M.A.,  M.D.,  19  East  65th  Street, 
New  York  City.  Associate  Professor  of  Surgery  and 
Dean  of  the  Medical  Faculty,  College  of  Physicians  and 

Am  Surg  B 


XVI  FELLOWS    OF   THE   ASSOCIATION 

ELECTED 

Surgeons,  Columbia  University;  Consulting  Surgeon,  Mem- 
orial Hospital,  Morristown,  N.  J. 

1916.  Davis,  Carl  B.,  A.B.,  M.D.,  122  South  Michigan  Boulevard, 

Chicago,  111.  Assistant  Professor  of  Surgery,  Rush  Medical 
College;  Associate  Surgeon,  Presbyterian  Hospital,  Chicago. 

191 7.  Davis,  John  Staige,  Ph.B.,  M.D.,  F.A.C.S.,  Severn  Apart- 

ments, Baltimore,  Md.  Instructor  in  Clinical  Surgery, 
Johns  Hopkins  University;  Visiting  and  Plastic  Surgeon, 
Union  Protestant  Infirmary,  Hospital  for  the  Women  of 
Maryland,  Children's  Hospital  School;  Assistant  Visiting 
Surgeon  and  Dispensary  Surgeon,  Johns  Hopkins  Hospital. 

1919.  Davis,  Lincoln,  A.B.,  M.D.,  217  Beacon  St.,  Boston,  Mass. 
Associate  in  Surgery,  Harvard  Graduate  School  of  Medicine ; 
Visiting  Surgeon,  Massachusetts  General  Hospital;  Con- 
sulting Surgeon,  Massachusetts  Charitable  Eye  and  Ear 
Infirmary,  Heywood  Memorial  Hospital,  Gardner,  Milford 
Hospital,  Milford. 

1912.  Deaver,  Harry  C,  M.D.,  1701  Spruce  Street,  Philadelphia. 
Professor  of  Surgery,  Woman's  Medical  College  of  Penn- 
sylvania; Surgeon-in-Chief  to  Kensington  Hospital  for 
Women;  Surgeon  to  the  Episcopal  Hospital  and  to  the 
Children's  Hospital  of  the  Mary  Drexel  Home. 

1892.  Deaver,  John  B.,  M.D.,  Sc.D.,  LL.D.,  1634  Walnut  Street, 
Philadelphia.  John  Rhea  Barton  Professor  of  Surgery, 
University  of  Pennsylvania,  Philadelphia;  Surgeon-in-Chief 
to  the  Lankenau  Hospital,  Philadelphia. 

1910.  Delatour,  H.  Beeckman,  M.D.,  73  Eighth  Avenue,  Brooklyn, 
N.  Y.  Attending  Surgeon,'  St.  John's  and  Norwegian 
Hospitals;  Consulting  Surgeon,  Kingston  Avenue  Hospital, 
Brooklyn,  St.  Mary's  Hospital,  Jamaica,  and  Northport 
Hospital. 
ti882.  Dennis,  Frederic  Shepard,  M.D.,  F.R.C.S.  (Eng.),  62  East 
Fifty-fifth  Street,  New  York.  Professor  Emeritus  of  Clini- 
cal Surgery,  Cornell  University,  New  York  City;  Consulting 
Surgeon  to  the  Belle vue  and  Attending  Surgeon  to  St. 
Vincent's  Hospitals;  Consulting  Surgeon  to  St.  Joseph's 
Hospital,  Yonkers,  and  Montefiore  Home,  New  York  City, 
Litchfield  County  Hospital,  Winsted,  Conn.  President, 
1894;  Vice-President,  1887;  Member  of  Council,  1889. 

1910.  DowD,  Charles  N.,  A.M.,  M.D.,  127  West  Seventy-second 
Street,  New  York,  N.  Y.  Professor  of  Clinical  Surgery, 
Columbia  University;  Attending  Surgeon,  Roosevelt  Hos- 


FELLOWS   OF   THE    ASSOCLA.TION  XVll 

ELECTED 

pital;  Consulting  Surgeon,  Memorial  Hospital  and  St. 
Mary's  Free  Hospital  for  Children,  New  York. 
1914.  DowNES,  WiLLL\M  A.,  M.D.,  424  Park  Avenue,  New  York, 
N.  Y.  Assistant  Professor  of  Clinical  Surgery,  Columbia 
University,  College  of  Physicians  and  Surgeons;  Attending 
Surgeon,  St.  Luke's,  Memorial  and  Babies'  Hospitals; 
Consulting  Surgeon,  ^Manhattan  State  Hospital,  Hospital 
for  Ruptured  and  Crippled,  Infirmary  for  Women  and 
Children,  New  York,  United  Hospital,  Portchester,  N.  Y. 

1919.  Eastman,  Joseph  Rilus,  A.M.,  B.Sc,  M.D.,  F.A.C.S.,  331 
N.  Delaware  St.,  Indianapolis,  Ind.  Professor  of  Surgery, 
Indiana  University  School  of  Medicine ;  Visiting  Surgeon  to 
City  Hospital. 
1901.  Eliot,  Ellsworth,  Jr.,  M.D.,  Vice-President,  34  East  Sixty- 
seventh  Street,  New  York.  Surgeon  to  the  Presbyterian 
Hospital. 

11893.  Elliot,  John  Wheelock,  A.M.,  ;M.D.  (Harvard),  124  Beacon 
Street,  Boston.  Surgeon  to  Massachusetts  General  Hospi- 
tal, 1893-1907;  Clinical  Instructor  in  Gynecology,  iSSS-g, 
and  Lecturer  on  Surgery,  1900-5,  Harvard  Medical  School; 
Chairman,  N.  E.  Surgical  Dressings  Committee,  191 7. 
191 1.  Elting,  Arthur  W.,  A.B.,  M.D.,  LL.D.,  119  Washington 
Avenue,  Albany,  N.  Y.  Professor  of  Surgery  in  the  Albany 
Medical  College;  Surgeon  to  the  Albany  Hospital,  and 
Surgeon  to  the  Child's  Hospital,  Albany,  N.  Y. 

11896.  EsTES,  William  Lawrence,  A.M.,  M.D.,  South  Bethlehem, 
Pa.  Director  and  Surgeon-in-Chief  of  St.  Luke's  Hospital, 
Lecturer  on  Hygiene  at  Lehigh  University. 

ti898.  Eve,  Duncan,  A.M.,  M.D.,  Eve  Building,  Nashville,  Tenn. 
Professor  of  Surgery  and  Clinical  Surgery,  Medical  Depart- 
ment, Vanderbilt  University;  Chief  Surgeon  of  the  N.  C. 
&  St.  Louis  Railway;  Consulting  Surgeon  to  Nashville  City, 
St.  Thomas  and  Woman's  Hospitals. 

1899.  Finney,  John  M.  T.,  M.D.,  1300  Eutaw  Place,  Baltimore, 
Md.  Associate  Professor  of  Surger}-,  Johns  Hopkins  L^ni- 
versity.     President,  192 1. 

1921.  Fisher,  William  A.,  Jr.,  M.D.,  715  Park  Avenue,  Baltimore, 
Md.  Associate  in  Clinical.  Surgery,  Johns  Hopkins  Uni- 
versity; Assistant  Visiting  Surgeon,  Johns  Hopkins  Hospital; 
Visiting  Surgeon,  Union  Memorial  Hospital,  Church  Home 
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and   Infirmary,   Hospital   for   the   Women   of   Maryland, 
Children's  Hospital  School. 
1915.  Flint,  Joseph  Marshall,  B.S.,  M.A.,  M.D.,  "Wyntoon," 

McCloud,  Siskiyou  County,  Cal. 
1904.  Frazier,  Charles  Harrison,  M.D.,  1724  Spruce  Street, 
Philadelphia,  Pa.  Professor  of  Clinical  Surgery,  University 
of  Pennsylvania;  Surgeon  to  the  University  Hospital. 
fiSgS.  Freeman,  Leonard,  B.S.,  M.D.,  424  Metropolitan  Building, 
Denver,  Col.  Professor  of  Surgery,  Medical  Department, 
University  of  Colorado;  Surgeon  to  Denver  City  and 
County,  St.  Joseph's,  and  National  Jewish  Hospitals; 
Consulting  Surgeon,  Children's  and  Mercy  Hospitals. 
Denver,  Col.     Vice-President,  1908. 

1910.  Gage,  Homer,  A.M.,  M.D.,  72  Pearl  Street,  Worcester,  Mass. 
Surgeon-in-Chief  to  Memorial  Hospital;  Consulting  Surgeon 
to  Worcester  City  and  St.  Vincent's  Hospitals. 

1922.  Gallie,  William  E.,  M.D.,  F.A.C.S.,  F.R.C.S,  (Eng.), 
143  College  Street,  Toronto,  Canada.  Associate  Professor 
of  Surgery,  University  of  Toronto;  Surgeon-in-Chief,  Hos- 
pital for  Sick  Children,  Toronto. 

1919.  Gaub,  Otto  Carl,  M.D.,  F.A.C.S.  Hotel  Schenley,  Pitts- 
burgh, Pa.  Surgeon  to  Allegheny  General  Hospital  and  to 
Columbia  Hospital. 
ti882.  Gay,  George  Washington,  A.M.,  M.D.,  665  Boylston  Street, 
Boston,  Mass.  Senior  Surgeon  to  the  Boston  City  Hospital. 
Member  of  Council,  1882. 
11890.  Gerster,  Arpad  G.,  M.D.,  Chir.D.,  34  East  Seventy-fifth 
Street,  New  York.  Emeritus  Professor  of  Surgery  in  the 
New  York  PolycUnic,  former  Professor  of  Clinical  Surgery, 
Columbia  University;  Consulting  Surgeon  to  Lenox  Hill 
and   Mount   Sinai   Hospitals. 

1906.  Gibbon,  John  H.,  M.D.,  1608  Spruce  Street,  Philadelphia. 
Professor  of  Surgery,  Jefi'erson  Medical  College  and  Surgeon 
to  the  Jefferson  College  Hospital;  Surgeon  to  the  Pennsyl- 
vania Hospital  and  Consulting  Surgeon  to  the  Bryn  Mawr 
Hospital.     Secretary,  191 5- 1922. 

1906.  Gibson,  C.  L.,  M.D.,  72  East  Fifty-fourth  Street,  New  York, 
N.  Y.  Professor  of  Surgery,  Cornell  University  Medical 
College;  Attending  Surgeon  to  the  First  Surgical  (Cornell 
Medical)  Division  of  the  New  York  Hospital;  Consulting 
Surgeon  to  St.  Luke's,  City,  and  General  Memorial  Hos- 
pitals.    Vice-President,  191 5. 
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1920.  Graham,  Evarts  A.,  A.B.,  IM.D.,  Euclid  Avenue  and  Kings- 
highway,  St.  Louis,  ]\Io.  Professor  of  Surgery,  Wash- 
ington University  jSIedical  School,  St.  Louis,  Missouri; 
Surgeon-m- Chief  to  Barnes  Hospital  and  St.  Louis  Children's 
Hospital;  Consulting  Surgeon,  City  Hospital  Xo.  20. 

191 1.  Greexough,  Robert  B.,  A.B.  (Harvard),  M.D.  (Harvard), 
Secretary,  S  Marlborough  Street,  Boston,  Mass.  Assistant 
Professor  of  Surgery,  Harvard  Medical  School;  Visiting 
Surgeon,  Massachusetts  General  Hospital. 

1922.  GuERRY,  Le  Grand,  ]\LD.,  F.A.C.S.,  Columbia,  S.  C.  Sur- 
geon to  Columbia  Hospital,  Columbia,  S.  C. 

1916.  Haggard,  William  D.,  M.D.,  F.A.C.S.,  706  Church  Street, 
Xash\-ille,  Tenn.  Professor  of  Surgery,  Vanderbilt  Uni- 
versity; Surgeon  to  St.  Thomas'  Hospital. 

1909.  Halstead,  Albert  E.,  M.D.,  30  N.  Michigan  Avenue, 
Chicago,  111.  Professor  of  Surgery,  School  of  Medicine, 
University  of  Illinois;  Attending  Surgeon  to  the  St.  Luke's 
and  Cook  County  Hospitals;  Consulting  Surgeon  to  the 
Illinois  Charitable  Eve  and  Ear  Inhrmarv^;  Lieut. -Col., 
M.C.,  U.S.A. 
ti892.  Halsted,  William  Stewart,  A.B.  (Yale  University,  1874), 
]M.D.  (Columbia  University,  College  of  Physicians  and 
Surgeons,  N.  Y.,  1877),  LL.D.  (Yale  University,  1904,  and 
University  of  Edinburgh,  1905),  Sc.D.  (Columbia  Univer- 
sity, 1904),  1 201  Eutaw  Place,  Baltimore,  Md.  Foreign 
Corresponding  Member,  Harveian  Society,  London;  Hon- 
orary Fellow,  Royal  College  of  Surgeons,  England,  1900; 
Edinburgh,  1905  and  College  of  Surgeons  of  America,  1913; 
Membre  corresp.  etranger  de  la  societe  de  chirurgie,  Paris, 
1909;  Membre  titulaire  de  I'association  fran(,'aise  de  chir- 
urgie, 1914;  Ehrenmitglied  der  deutschen  GeseUschaft  fiir 
Chirurgie,  1914;  Hon.  Member  Societas  medicorum  Sverana, 
Stockholm,  1918;  Foreign  member  Royal  Swedish  Academy 
of  Science,  1918;  Member  of  the  National  Academy  of 
Sciences;  Surgeon-in-Chief,  the  Johns  Hopkins  Hospital; 
Professor  of  Surgery  and  Director  of  the  Surgical  Clinic  of 
the  Johns  Hopkins  University. 

1909.  Hamanx,  Carl  A.,  M.D.,  416  Osborn  Bldg.,  Cleveland,  Ohio. 
Professor  of  Applied  Anatomy,  Western  Reser\-e  University; 
Visiting  Siirgeon  to  Charity  and  City  Hospitals. 
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1900.  Harris,  Malcolm  L.,  M.D.,  25  E.  Washington  St.,  Chicago, 
III.  Professor  of  Surgery,  Chicago  Policlinic;  Attending 
Surgeon,  Alexian  Brothers'  Hospital,  Henrotin  Hospital, 
Passavant  Hospital;  Consulting  Surgeon  to  Maurice  Porter 
Hospital  for  Children. 
11895.  Harte,  Richard  H.,  M.D.,  C.M.G.,  1503  Spruce  Street, 
Philadelphia.  Emeritus  Surgeon  to  the  Pennsylvania  Hos- 
pital and  Consulting  Surgeon  to  St.  Mary's,  St.  Timothy's, 
Abington,  and  Bryn  Mawr  Hospitals;  Colonel  M.R.C., 
U.S. A;  formerly  Director  Base  Hospital  No.  10,  U.S.A.,  and 
later  0.  C.  No.  16,  General  Hospital,  B.E.F.  President,  19 10. 

1916.  Hartwell,  John  A.,  Ph.B.,  M.D.,  27  East  Sixty-third  Street, 
New  York.  Associate  Professor  of  Surgery  and  Professor 
of  Clinical  Surgery,  Cornell  University  Medical  College; 
Director  of  Surgery,  Cornell  University  Division,  Bellevue 
Hospital;  Consulting  Surgeon  to  Lincoln  Hospital,  Lawrence 
Hospital,  Bronxville,  N.  Y.,  and  United  Hospital,  Port- 
chester,  N.  Y. 

1922.  Heuer,  George  J.,  M.D.,  Cincinnati  General  Hospital, 
Cincinnati,  Ohio.  Professor  of  Surgery,  University  of 
Cincinnati  College  of  Medicine;  Surgical  Director  of  the 
Cincinnati   General   Hospital. 

1922.  HiTZROT,  James  Morley,  A.B.,  M.D.,  126  East  Thirty- 
seventh  Street,  New  York  City.  Professor  of  Clinical 
Surgery,  Cornell  Medical  School;  Associate  Surgeon,  New 
York  Hospital. 

1918.  Hodge,  Edward  Blanchard,  A.B.,  M.D.,  2019  Spruce 
St.,  Philadelphia,  Pa.  Surgeon  to  Presbyterian  and  Chil- 
dren's Hospitals;  Out-patient  Surgeon  to  Pennsylvania  Hos- 
pital; Associate  Surgeon  to  Widener  Memorial  School. 

1909.  HoTCHKiss,  Lucius  Wales,  A.B.,  M.D.,  11  East  Forty-eighth 
Street,  New  York.  Professor  of  Clinical  Surgery,  Columbia 
University;  Consulting  Surgeon  to  Bellevue,  Knickerbocker, 
Flushing  and  Greenwich  Hospitals;  Junior  Surgeon  to 
Roosevelt  Hospital,  New  York  City. 

1918.  Hubbard,  Joshua  C,  M.D.,  86  Bay  State  Road,  Boston, 
Mass.  Visiting  Surgeon,  Boston  City  Hospital;  Surgeon, 
Newton  Hospital;  Consulting  Surgeon,  Norwood  Hospital 
and  Leonard  Morse  Hospital. 
ti9oi.  Huntington,  Thomas  W.,  A.B.,  M.D.,  LL.D.,  960  Mills 
Building,  San  Francisco,  California.  Professor  of  Clinical 
and  Operative  Surgery   (Emeritus),  College  of  Medicine, 
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University  of  California;  Consulting  Surgeon,  St.  Luke's 
Hospital,  San  Francisco;  Chief  Surgeon,  Western  Pac.  R.  R. 
Vice-President,  1906;  President,  191 7;  Member  of  Council, 
1918-20. 

1919.  Hupp,  Frank  Le  Moyne,  A.M.,  M.D.,  61  Fourteenth  St., 
Wheeling,  W.  Va.  Attending  Surgeon,  Ohio  Valley  General 
Hospital;  Consulting  Surgeon,  Reynolds  Memorial  Hospital, 
Glendale;  Sheltering  Arms  Hospital,  Hansford. 

1913.  HuTCHisox,  James  Alexander,  M.D.,  L.R.C.P.  and  S. 
(Edin.),  354  MacKay  Street,  Montreal.  Professor  of 
Surgery  and  Clinical  Surgery,  McGill  University;  Attend- 
ing Surgeon,  Montreal  General  Hospital. 
ti909.  Hutchinson,  James  P.,  M.D.,  133  South  Twenty-second 
Street,  Philadelphia.  Surgeon  to  the  Pennsylvania, 
Methodist,  Children's,  St.  Timothy's  and  Bryn  Mawr 
Hospitals. 

1913.  Jackson,  Jabez  N.,  A.M.,  M.D.,  425  Argyle  Building,  Kansas 

City,  AIo.  Surgeon  and  Chief  of  Staff  of  Christian  Church 
Hospital;  Surgeon,  Kansas  City  General  Hospital. 

[1905.  Johnson,  Robert  W.,  A.B.,  M.D.,  loi  W.  Franklin  Street, 
Baltimore,  Md.  Professor  of  Principles  and  Practice  of 
Surgery,  Baltimore  Medical  College;  Surgeon  to  Maryland 
General  Hospital,  Church  Home  and  Infirmary,  and  St. 
Agnes'  Hospital.     Retired. 

ti9oi.  Jonas,  A.  F.,  M.D.,  512  McCayne  Bldg.,  Omaha,  Nebraska. 
Professor  of  Surgery,  Omaha  Medical  College;  Surgeon  to 
the  IVIethodist  Episcopal  Hospital  and  to  the  Douglas 
County  Hospital;  Captain,  M.C.  Vice-President,  1906. 
1917.  Jones,  Daniel  Fiske,  A.B.,  M.D.,  195  Beacon  Street,  Boston. 
Mass.  Visiting  Surgeon,  Massachusetts  General  Hospital; 
Consulting  Surgeon  to  the  New  England  Hospital  for 
Women  and  Children,  Brockton  City  Hospital,  Union 
Hospital  of  Fall  River,  Sturdy  Hospital  of  Attleboro  and 
the  Addison  Gilbert  Hospital  of  Gloucester,  Mass. 
1910.  JopsoN,  John  Howard,  M.D.,  Recorder,  1S24  Pine  Street, 
Philadelphia,  Pa.  Professor  of  Surgery,  the  Graduate 
School  of  Medicine,  University  of  Pennsylvania;  Surgeon 
to  Presbyterian  Hospital  and  Children's  Hospital;  Con- 
sulting Surgeon  to  Bryn  MawT  Hospital  and  Philadelphia 
Home  for  Incurables. 

1914.  JuDD,  Edward  Starr,  M.D.,  Rochester,  Minn.,  Surgeon  to 

Mayo  Clinic. 
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fiSgg.  Kammerer,  Frederic,  M.D.,  51  East  Sixty-sixth  Street, 
New  York  City.  Professor  of  Clinical  Surgery,  Columbia 
University;  Attending  Surgeon  to  the  Lenox  Hill  Hospital; 
Consulting  Surgeon  to  St.  Francis  Hospital,  New  York. 
1 913.  Kanavel,  Allen  B.,  A.B.,  M.D.,  30  North  Michigan  Avenue, 
Chicago,  111.  Professor  of  Surgery,  Northwestern  Uni- 
versity Medical  School;  Attending  Surgeon  to  Wesley 
Memorial  and  Cook  County  Hospitals. 

*tiS8o.  Keen,  William  Williams,  A.M.,  M.D.,  LL.D.,  Hon. 
F.R.C.S.  (Eng.,  Edin.  and  Ireland),  Hon.  Ph.D.  (Upsala), 
Hon.  Sc.D.  (Jefif.  and  Harv.),  Hon.  F.A.C.S.,  The  Touraine, 
1520  Spruce  Street,  Philadelphia.  Emeritus  Professor  of  Sur- 
gery in  the  Jefferson  Medical  College;  Consulting  Surgeon  to 
the  Jefferson  Medical  College  Hospital  and  to  the  Woman's 
and  St.  Agnes'  Hospitals;  Membre  Correspondant  Etranger 
de  la  Societe  de  Chirurgie  de  Paris;  Membre  Honoraire  de 
la  Societe  Beige  de  Chirurgie;  Honorary  Member,  Clinical 
Society  of  London,  etc.  President,  1S98;  Vice-President, 
1892;  Member  oj  Council,  1899-1901. 

1916.  Law,  Arthur  Ayer,  M.D.,  F.A.C.S.,  420  Syndicate  Building, 
MinneapoHs,  Minn.  Associate  Professor  of  Surgery, 
University  of  Minnesota  Medical  School,  and  Mayo  Founda- 
tion; Surgeon  to  the  Northwestern  Hospital;  Surgeon  to 
and  Assistant  Chief  of  the  University  Hospital;  Lieut.-Col., 
M.C.  (discharged).  Commanding  University  of  Minnesota 
Base  Hospital  No.  26  in  A.E.F. 
tT9oi.  Le  Conte,  Robert  G.,  A.B.,  M.D.,  2000  Spruce  Street, 
Philadelphia.  Surgeon  to  the  Pennsylvania  Hospital;  Con- 
sulting Surgeon  to  the  Germantown,  the  Bryn  Mawr  and  the 
Gynecean  Hospitals.  President,  191 5;  Member  of  Council, 
1916-18. 

1919.  Lee,  Burton  James,  Ph.B.,  M.D.,  F.R.C.S.,  128  East  73d 
Street,  New  York.  Clinical  Professor  of  Surgery,  Cornell 
Medical  School;  Associate  Attending  Surgeon,  New  York 
Hospital;  Consulting  Surgeon,  Sharon  (Connecticut) 
Hospital. 

1912.  Lewis,  Dean  D.,  M.D.,  122  S.  Michigan  Ave.,  Chicago,  111. 
Professor  of  Surgery,  Rush  Medical  College;  Attending 
Surgeon  to  the  Presbyterian  Hospital,  Chicago;  Consulting 
Surgeon  to  the  Annie  Durand  Hospital  for  Contagious 
Diseases. 
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1 910.  LiLiEXTHAL,  Howard,  A.B.,  M.D.,  52  East  Eighty-second 
Street,  New  York.  Attending  Surgeon,  Mount  Sinai 
Hospital;  \'isiting  Surgeon  to  Bellevue  Hospital;  Con- 
sulting Surgeon,  Hospital  for  Joint  Diseases,  Je^^'ish 
^laternity  Hospital  and  Har  Moriah  Hospital;  Professor 
of  Clinical  Surgers',  Cornell  ^ledical  College;  formerly 
Lieut.-Col.,  M.C.,  U.S.A. 

1908.  LoTHROP,  Howard  Augustus,  A.M.,  M.D.,  loi  Beacon  St., 
Boston,  Mass.  Assistant  Professor  of  Surgery,  Harvard 
^Medical  School;   Surgeon-in-Chief,  Boston   City  Hospital. 

rgi6.  Lower,  William  E.,  M.D.,  Euclid  Avenue  and  93d  Street, 
Cleveland,  Ohio.  Associate  Professor  of  Genito-urinary 
Surger\',  School  of  ^Medicine,  Western  Reserve  University; 
Director  of  Surgery,  Mount  Sinai  Hospital;  Associate 
Surgeon  in  charge  of  Genito-urinary  Surgery,  Lakeside 
Hospital;  Visiting  Surgeon,  Lutheran  Hospital  and  WTiite 
Hospital  (Ravenna). 

1910.  Lund,  Frederick  Bates,  M.D.,  527  Beacon  Street,  Boston, 
Mass.  Associate  in  Surger}',  Harvard  ^Medical  School; 
Surgeon-in-Chief,  Boston  City  Hospital;  Consulting  Sur- 
geon, Burbank  Hospital,  Fitchberg,  Xewton  Hospital,  Xew- 
ton;  lately  Lieut.-Col.,  M.C.,  U.S.A. 

1917.  Lyle,  Henry  H.  M.,  M.D.,  117  East  Fifty-sixth  Street, 
New  York  City.  Professor  of  CUnical  Surgery,  College  of 
Physicians  and  Surgeons,  Columbia  University;  Attending 
Surgeon,  St.  Luke's  Hospital. 

1901.  ]\IcArthur,  L.  L.,  M.D.,  President,  122  S.  ^Michigan  Boulevard 
Chicago,  111.  Professor  of  Clinical  Surgery,  Post-Graduate 
Medical  School;  Assistant  Professor  of  Clinical  Surgery, 
Rush  ^Medical  College;  Senior  Surgeon  to  St.  Luke's  and 
^Michael  Reese  Hospitals. 

1917.  McGuiRE,  Stuart,  M.D.,  LL.D.,   513   East  Grace  Street, 

Richmond,  Va.  Professor  of  Surger}',  Medical  College  of 
Virginia;  Surgeon  in  Charge  of  St.  Luke's  Hospital;  \'isiting 
Surgeon  to  ^Memorial  Hospital. 
11903,  McMuRTRY,  Lewis  S.,  A.M.,  M.D.,  LL.D.,  542  Atherton 
Building,  Louis\dlle,  Ky.  Professor  of  Gynecology  and 
Abdominal  Surgery  in  the  ^Medical  Department,  University 
of  Louisville;  Surgeon  to  the  Louisville  City  Hospital. 

1918.  McWllllams,  Clarence  A.,  M.A.,  M.D.,  19  East  Sixty-fifth 

Street,  New  York,  X.  Y.     Associate  Surgeon,  Presbyterian 
Hospital,  Instructor  in  Surger}',  Columbia  University. 
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1904.  MacLaren,  Archibald,  M.D.,  B.S.,  914  Lowry  Building, 
St.  Paul,  Minn.    Professor  of  Clinical  Surgery,  University 
of  Minnesota.    Vice-President,  1915.   Recorder,  1910-1914- 
1914.  MacLaren,    Murray,    B.A.,    M.B.C.M.,    M.D.,    M.R.C.S. 
(Eng.),  C.M.G.  (Order  of  Avis),  LL.D.,  75  Coburg  Street, 
St.  John's,  N.B.,  Canada.     Surgeon  to  the  General  Public 
Hospital;  Colonel,  C.A.M.C. 
1920.  Maes,   Urban,  M.D.,   1671   Octavia  Street,  New  Orleans, 
Louisiana.     Professor  of  Chnical  and  Operative  Surgery, 
Tulane  University  of  Louisiana  School  of  Medicine;  Junior 
Surgeon,  Charity  Hospital,  Touro  Infirmary;  Senior  Surgeon, 
New  Orleans  Dispensary  for  Women  and  Children. 
fiSgS.  Martin,  Edward,  A.M.,  M.D.,  LL.D.,  135  S.  i8th  Street, 
Philadelphia.     Commissioner  of  Health  of  Pennsylvania; 
Professor  of  Surgical  Physiology,  University  of  Pennsyl- 
.    vania';  Consulting  Surgeon  to  State  Hospitals,  Norristown 
and  Wernersville,  Pa.;  Colonel,  M.R.C.,  U.S.A. 
1915.  Martin,  Walton,  Ph.B.,  M.D.,  151  East  Sixty-third  Street, 
New  York.    Professor  of  Clinical  Surgery,  Columbia  Univer- 
sity; Attending  Surgeon,  St.  Luke's  Hospital;   Consulting 
Surgeon,  White  Plains  Hospital  and  Loomis  Sanatorium. 
ti895.  Mastin,  William  McDowell, M.D., LL.D., Northeast  corner 
of  Joachim  and  Conti  Streets,  Mobile,  Ala.    Surgeon  to  the 
Mobile  City  Hospital  and  Providence  Infirmary. 
1895.  Matas,  Rudolph,  M.D.,  LL.D.,  2255  St.  Charles  Avenue, 
New   Orleans,   Louisiana.     Professor   of    Surgery,    Tulane 
University   of   Louisiana,    School   of    Medicine;    Professor 
(Emeritus),  Graduate  Medical  School,  Tulane  University; 
Senior,  Surgical  Division,  Touro  Infirmary;  Chief  of  Surgical 
Service,    Visiting    Staff,     Charity    Hospital;     Consulting 
Surgeon,   Eye,   Ear,   Nose  and  Throat  Hospital;   Major, 
Reserve  Corps,  U.  S.  Army.     President,  1909;  Vice-Presi- 
dent, 1 901. 
1918.  Mathews,  Francis  Stuart,  B.S.,  M.D.,  F.A.C.S.,  62  West 
Fiftieth  Street,  New  York.     Professor  of  Clinical  Surgery, 
Columbia  University;  Surgeon  to  St.  Luke's  Hospital  and 
St.  Mary's  Hospital  for  Children. 
1903.  Mayo,  Ch.\rles  H.,  A.M.,  M.D.,  LL.D.,  D.Sc,  F.A.C.S., 
Rochester,  Minn.     Professor  of  Surgery,  Medical  School, 
University   of   Minnesota;   Surgeon   to   Mayo   Clinic    (St. 
Mary's  Hospital). 
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1S99.  Mayo,  William  J.,  A.M.,  M.D.  (Mich.),  D.Sc.  (Columbia 
and  Mich.),  F.R.C.S.  (Eng.  and  Edin.),  LL.D.  (Tor.,  Md. 
and  Penna.),  C.E.,  Soc.  de  Chir.  de  Paris,  F.A.C.S.,  701 
College  Hill,  Rochester,  Minn.  Surgeon  to  St.  Mary's 
Hospital.  Vice-President,  1903;  President,  1915. 
ti90i.  Meyer,  Willy,  M.D.,  700  Madison  Avenue,  New  York. 
Professor  of  Surgery  in  the  New  York  Post-Graduate 
Medical  School  and  Hospital;  Attending  Surgeon  to  the 
Lenox  Hill  Hospital;  Consulting  Surgeon  to  the  New  York 
Inlirmary  for  Women  and  Children,  New  York  Skin  and 
Cancer  Hospital,  Hospital  for  Deformities  and  Joint  Dis- 
eases and  the  Montefiore  Hospital. 

1919.  Miller,  Robert  Talbott,  A.B.,  M.D.,  Duxbury,  Mass. 
1917.  Mitchell,  Charles  F.,  M.D.,  332  South  Fifteenth  Street, 

Philadelphia,  Pa.  Attending  Surgeon  to  the  Germantown, 
Bryn  Mawr  and  Pennsylvania  Hospitals. 
1912.  Mitchell,  James  F.,  A.B.,  M.D.,  1344  Nineteenth  Street, 
Washington,  D.  C.  Clinical  Professor  of  Surgery,  George- 
town and  George  Washington  Universities;  Chief  Surgeon, 
Emergency  Hospital.  Vice-President,  1920. 
ti893.  Mixter,  Samuel  Jason,  S.B.  (Massachusetts  Institute  of 
Technology),  M.D.  (Harvard),  180  Marlborough  Street, 
Boston.  Consulting  Surgeon  to  Massachusetts  General 
Hospital  and  to  Massachusetts  Charity  Eye  and  Ear 
Infirmary.     President,  1916;  Member  of  Council,   1917-19. 

1920.  Mixter,  William  Jason,  S.B.,  M.D.,  F.A.C.S.,  180  Marl- 

borough Street,  Boston,  Massachusetts.  Assistant  Visiting 
Surgeon,  Massachusetts  General  Hospital;  Assistant  in 
Surgery,  Graduate  School  of  Medicine,  Harvard  University; 
Surgeon  to  the  Staff,  Anna  Jaques  Hospital,  Newburyport; 
Consulting  Surgeon,  Leonard  Morse  Hospital,  Natick, 
Charitable  Eye  and  Ear  Infirmary,  Boston,  Cable  Memorial 
Hospital,  Ipswich;  Ex.  Lieut. -Col.,  M.C.,  U.S.A. 
11896.  Monks,  George  Howard,  A.B.  (Harvard),  M.D.  (Harvard), 
M.R.C.S.  (Eng.),  51  Commonwealth  Ave.,  Boston.  Con- 
sulting Surgeon,  Boston  City  Hospital;  Professor  of  Oral 
Surgery,  Harvard  Dental  School. 
1914.  Moschcowitz,  Alexis  V.,  M.D.,  925  Madison  Ave.,  New 
York,  N.  Y.  Professor  of  Clinical  Surgery,  College  of 
Physicians  and  Surgeons,  Columbia  University;  Attending 
Surgeon,  Mount  Sinai  Hospital. 
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1904.  MuDD,  Harvey  G.,  M.D.,  Humboldt  Bldg.,  St.  Louis,  Mo. 
Clinical  Professor  of  Surgery,  Medical  Department,  Wash- 
ington University;  Surgeon  to  St.  Luke's  Hospital;  Consult- 
ing Surgeon  to  the  Barnard  Free  Skin  and  Cancer  Hospital. 
Vice-President,  1920. 

1919.  MuLLER,  George  P.,  M.D.,  1930  Spruce  St.,  Philadelphia, 
Pa.  Professor  of  Surgery,  Graduate  School  of  the  Uni- 
versity of  Pennsylvania;  Associate  in  Surgery,  Medical 
School  of  the  University  of  Pennsylvania;  Surgeon  to  the 
Misericordia  and  St.  Agnes  Hospitals;  Consulting  Surgeon 
to  the  Chester  County  Hospital,  West  Chester,  Pa. 

1913.  Murphy,  Fred  T.,  A.B.,  M.A.,  M.D.,  2248  Penobscot  Bldg., 
Detroit,  Michigan. 
fiSgS.  Murray,  Francis  W.,  M.D.,  32  West  Thirty-ninth  Street, 
New  York  City.  Consulting  Surgeon,  New  York  Hospital, 
St.  Luke's  Hospital,  New  York  Eye  and  Ear  Infirmary, 
Paul  Kimball  Hospital,  Lakewood,  Goshen  Emergency 
Hospital. 

1903.  Neilson,  Thomas  R.,  M.D.,  1937  Chestnut  Street,  Phila- 
delphia, Pa.  Surgeon  to  the  Episcopal  Hospital  and  to 
St.  Christopher's  Hospital  for  Children;  Clinical  Professor 
of  Genito-urinary  Diseases  in  the  University  of  Pennsyl- 
vania. 
11915.  Nichols,  Edward  Hall,  A.B.,  A.M.,  M.D.,  294  Marlborough 
Street,  Boston,  Massachusetts.  Clinical  Professor  of 
Surgery,  Harvard  University  Medical  School;  Senior 
Visiting  Surgeon,  Boston  City  Hospital;  Consulting 
Surgeon,  City  Hospital,  Quincy,  and  Framingham  Hospital, 
Framingham. 

ti90o.  Ochsner,  A.J.,  B.S.,  F.R.M.S.,  M.D.  (Eng.),  LL.D.;  F.A.C.S., 

710  Sedg\vick  Street,  Chicago.  Professor  of  CHnical 
Surgery,  College  of  Physicians  and  Surgeons;  Surgeon-in 
Chief  of  Augustana  and  St.  IMary's  Hospitals. 

1900.  Oliver,  J.  C,  M.D.,  628  Elm  Street,  Cincinnati,  Ohio.  Acting 
Dean  and  Professor  of  Surgery,  Medical  Department,  Uni- 
versity of  Cincinnati;  Director  of  Second  Surgical  Service, 
Cincinnati  General  Hospital;  Surgeon  to  the  Christ  Hospital. 

1915.  Olmsted,  Ingersoll,  M.B.,  215  James  Street,  South,  Hamil- 
ton, Ontario.    Surgeon  to  City  Hospital. 
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+1882.  Owens,  John  E.,  M.D.,  1017-18  Venetian  Building,  Chicago, 
111.  Professor  of  Principles  and  Practice  of  Surgery  and 
Clinical  Surgery  in  the  Chicago  jSIedical  College;  Surgeon 
to  St.  Luke's  Hospital.    Vice-President,  1900. 

1899.  Paril\m,  Frederick  Willl\m,  M.D.,  3513  Prytania  Street, 
New  Orleans,  La.  Professor  of  General  Clinical  Surgery, 
New  Orleans  Polyclinic  (Post-Graduate  Department  of 
Tulane  University  of  Louisiana) ;  Chief  of  Staff  to  Charity 
Hospital  and  to  Touro  Infirmar}-. 
11893.  Parmenter,  John,  jSLD.,  519  Franklin  Street,  Buffalo,  N.  Y. 
Late  Professor  of  Clinical  Surgery,  Medical  Department, 
University  of  Buffalo. 

1908.  Peck,  Charles  Howard,  Treasurer,  iSI.D.,  30  W.  Fiftieth  St., 
New  York  City.  Professor  of  Clinical  Surgery,  Columbia 
University;  Senior  Attending  Surgeon  to  the  Roosevelt 
Hospital;  Consulting  Surgeon  to  French  Hospital,  Memorial 
Hospital  and  Hospital  for  Ruptured  and  Crippled,  New 
York  City;  Vassar  Brothers  Hospital,  Poughkeepsie,  N.  Y. ; 
Nyack  Hospital,  Nyack,  N.  Y.;  White  Plains  Hospital, 
White  Plains,  N.  Y.;  United  Hospital,  Portchester  and 
Rye,  N.  Y. ;  Stamford  Hospital,  Stamford,  Conn.;  Green- 
wich Hospital,  Greenwich,  Conn.;  Hackensack  Hospital, 
Hackensack,  N.  j . 

1919.  Percy,  Nelson  Mortimer,  M.D.,  F.A.C.S.,  2106  Sedgwick 
Street,  Chicago,  111.  Associate  Professor  of  Clinical 
Surgery,  Medical  Department  of  the  University  of  Illinois; 
Attending  Siu-geon  to  the  Augustana  and  St.  Marj^'s  of 
Nazareth  Hospitals. 

1917.  Phemister,  Dallas  B.,  B.S.,  M.D.,  122  South  Michigan 
Ave.,  Chicago,  111.  Assistant  Professor  in  Surger}^,  Rush 
Medical  College;  Associate  Attending  Surgeon,  Presbyterian 
Hospital. 
11889.  Pilcher,  Lewts  Stephen,  A.M.,  ]\I.D.,  LL.D.  (Dickinson 
and  University  of  Michigan),  145  Gates  Avenue,  Brooklyn, 
N.  Y.  Consulting  Surgeon  to  the  St.  John,  Norwegian, 
Jewish,  Bushwick  and  Deaconess  Hospitals.  Vice-Presi- 
dent, 1S93,  1914.  President,  1918.  Member  of  Council, 
1919-21. 

1914.  Plummer,  Samuel  C,  A.B.,  M.D.,  4539  Oakenwald  Avenue, 
Chicago,  111.  Attending  Surgeon,  St.  Luke's  Hospital; 
Chief  Surgeon,  C.  R.  I.  &  P.  Ry.  Co. 
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1914.  Pool,  Eugene  Hillhouse,  A.B.,  M.D.,   107  East  Sixtieth 

Street,  New  York,  N.  Y.  Attending  Surgeon,  New  York 
Hospital;  Associate  Professor  of  Surgery,  Columbia  Univer- 
sity; Consultant  Surgeon  to  French  Hospital,  New  York 
Orthopedic,  Manhattan  State  Hospital,  Home  for  Incur- 
ables and  United  Hospital  at  Portchester. 
1904.  Porter,  Charles  Allen,  A.M.,  M.D.,  116  Beacon  Street, 
Boston,  Mass.  Chief  of  West  Surgical  Service,  Massa- 
chusetts General  Hospital;  Professor  of  Clinical  Surgery, 
Harvard  Medical  School. 

1915.  Porter,  Miles  Fuller,  M.A.,  M.D.,  Walnut  Place,  Fort 

Wayne,  Ind.  Professor  of  Surgery  in  the  Indiana  University 
School  of  Medicine;  Surgeon  to  St.  Joseph's  Hospital;  Con- 
sulting Surgeon  in  the  Indiana  School  for  Feeble-minded 
Youths. 
^1896.  Powers,  Charles  A.,  A.M.,  M.D.,  University  Club,  Denver, 
Col.  Professor  of  Surgery,  Emeritus,  in  the  University  of 
Colorado;  Consulting  Surgeon  to  the  Denver  City  and 
County  Hospital,  to  the  Mercy  Hospital,  and  to  the  State 
Home  for  Children.  President,  191 2;  Vice-President,  1903; 
Treasurer,  1906-1912;  Member  of  Council,  1906-1916. 
1908.  Primrose,  Alexander,  C.B.,  M.B.,  CM.  (Edin.),  M.R.C.S. 
(Eng.),  100  College  Street,  Toronto,  Canada.  Surgeon 
to  the  Toronto  General  Hospital  and  Consulting  Surgeon 
to  the  Hospital  for  Sick  Children,  Toronto;  Professor  of 
Clinical  Surgery  in  the  University  of  Toronto.  Vice- 
President,   1922. 

1901.  RiXFORD,  Emmet,  B.S.,  M.D.,  1795  California  Street,  San 
Francisco,  Cal.  Professor  of  Surgery  in  Stanford  University 
School  of  Medicine;  Surgeon  to  the  San  Francisco  and 
Lane  Hospitals;  Member  of  the  Society  of  Clinical  Surgery. 
Vice-President,  1905. 

ti882.  Roberts,  John  B.,  A.M.,  M.D.,  313  South  Seventeenth  Street, 
Philadelphia.  Professor  of  Surgery  in  the  University  of 
Pennsylvania  Graduate  School  of  Medicine.  Vice-President, 
1888  and  1894;  Treasurer,  i8g2-g2,;  President,  igio. 

11914.  Ross,  George  Gorgas,  M.D.,  1721  Spruce  Street,  Phila- 
delphia, Pa.  Visiting  Surgeon,  Germantown  Hospital; 
Assistant  Surgeon,  Lankenau  Hospital;  Visiting  Surgeon  to 
the  Stetson  and  Methodist  Hospitals;  Assistant  Surgeon  to 
the  University  Hospital;  Associate  in  Surgery,  University 
of  Pennsylvania. 
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1917.  Rowan,  Charles  J.,  A.B.,  M.D.,  Iowa  City,  Iowa.    Professor 

and  Head  of  Department  of  Surgery,  College  of  Medicine, 
State  University  of  Iowa;  Director  of  the  University 
Hospital. 
1922.  RoYSTER,  Hubert  A.,  A.B.,  M.D.,  Raleigh,  X.  C.  Surgeon 
to  Rex  Hospital;  Surgeon-in-Chief  to  St.  Agnes  Hospital; 
Consulting  Surgeon  to  Dix  Hill  State  Hospital  for  the 
Insane. 
ti8S2.  Rushmore,  John  Dikeman,  M.D.,  129  Alontague  Street, 
Brooklyn,  N.  Y.  Professor  of  Operative  and  Clinical  Surgery, 
Emeritus,  Long  Island  College  Hospital;  Surgeon  to  St. 
Peter's  Hospital ;  Consulting  Surgeon  to  Long  Island  College 
Hospital,  Kings  County  Hospital,  Swedish  and  Lutheran 
Hospitals. 

11909.  ScuDDER,  Charles  L.,  M.D.,  A.B.,  Ph.B.,  209  Beacon  Street, 
Boston,  Mass.  Assistant  Professor  of  Surgery,  Harvard 
Medical  School;  Chief  of  the  East  Surgical  Service,  jMassa- 
chusetts  General  Hospital;  Member  of  the  Administrative 
Board  of  the  Graduate  School  of  Medicine,  Harvard  Uni- 
versity. 

1919.  Seelig,  M.  G.,  A.B.,  M.D.,  4952  Park  View  Place,  St.  Louis, 

Mo.  Professor  of  Surger}^,  St.  Louis  University;  Visiting 
Surgeon  to  the  Jewish  Hospital  and  to  the  St.  Louis  City 
Hospital. 
ti902.  Shepherd,  Francis  J.,  M.D.,  LL.D.,  F.R.C.S.  (Eng.),  152 
Mansfield  Street,  ^Montreal,  Canada.  Emeritus  Professor 
in  McGill  University;  Consulting  Surgeon  to  the  Montreal 
General  Hospital  and  Royal  \'ictoria  Hospital,  ^Montreal. 

1920.  SiSTRUNK,  Walter  E.,  ]M.D.,  F.A.C.S.,  Surgeon  to  Saint 

Marj-^'s  and  the  Colonial  Hospitals  (Mayo  Clinic),  Roches- 
ter, Minn.;  Associate  Professor  of  Surgery,  Mayo  Founda- 
tion, University  of  Minnesota. 

1918.  Smith,   Rea,   M.D.,    22   Chester  Place,   Los  Angeles,   Cal. 

Surgeon,  California  Hospital  and  Los  Angeles  County 
Hospital. 
t'i895.  SoucHON,  Edmond,  M.D.,  2403  St.  Charles  Avenue,  New 
Orleans,  La.  Professor  of  Anatomy  and  of  Clinical  Surgery, 
Tulane  University;  Surgeon  to  Charity  Hospital;  Consult- 
ing Surgeon  to  the  Eye,  Ear,  Nose,  and  Throat  Hospital. 
Honorary  Fellow  of  American  College  of  Surgeons;  Former 
President  of  Louisiana  State  Board  of  Health,  1898-1905. 
Vice-President,  1899. 
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1919.  Speed,  Kellogg,  S.B.,  M.D.,  F.A.C.S.,  122  South  Michigan 
Avenue,  Chicago,  111.  Assistant  Professor  of  Surgery, 
Rush  Medical  College,  Attending  Surgeon,  Cook  County 
and  Provident  Hospitals;  Assistant  Surgeon,  Presbyterian 
Hospital;  Consulting  Surgeon,  U.  S.  P.  H.  S.  Hospital  No.  2. 

1922.  Speese,  John,  M.D.,  2032  Locust  Street,  Philadelphia,  Pa. 
Associate  Professor  of  Surgery,  Graduate  School,  University 
of  Pennsylvania;  Surgeon  to  the  Presbyterian  Hospital, 
Children's  Hospital,  and  the  Philadelphia  Home  for  Incur- 
ables. 

1918.  Starr,  Clarence  Leslie,  M.B.,  M.D.,  224  Bloor  St.,  West, 
Toronto,  Canada.  Associate  Professor  of  Surgery,  Univer- 
sity of  Toronto;  Surgeon-in-Chief,  Hospital  for  Sick  Chil- 
dren; Consultant  in  Surgery,  Toronto  General  Hospital; 
Surgeon  to  St.  John's  Hospital;  Lieut. -Col.-Consultant, 
C.  A.  M.  C. 

1914.  Starr,  Frederic  Newton  Gisborne,  C.B.E.,  M.B.,  M.D., 

CM.,  112  College  Street,  Toronto,  Canada.  Associate 
Professor  of  Clinical  Surgery,  University  of  Toronto; 
Surgeon  to  Hospital  for  Sick  Children,  and  to  St.  John's 
Hospital  for  Women;  Senior  Assistant  Surgeon,  Toronto 
General  Hospital. 

1915.  Stewart,  George  David,  M.D.,  61  West  Fiftieth  Street, 

New  York.  President,  New  York  Academy  of  Medicine; 
Professor  of  Surgery,  New  York  University  Medical  School ; 
Visiting  Surgeon  to  St.  Vincent's  and  Bellevue  Hospitals; 
Consulting  Surgeon  to  Hospital  for  Ruptured  and  Crippled 
of  New  York,  to  St.  Joseph's  Hospital,  Yonkers,  to  St. 
Mary's  Hospital,  East  Orange,  N.  J.,  to  South  Side  Hospital, 
Babylon,  L.  I.,  to  Englewood  Hospital,  Englewood,  N.  J., 
and  to  the  United  Hospital,  Portchester,  N.  Y. 

1909.  Stillman,  Stanley,  M.D.,  2101  Webster  Street,  San  Fran- 
cisco, Cal.  Professor  of  Surgery,  Stanford  University 
Medical  School;  Commander,  M.  C,  U.  S.  N.  R.  F.;  Surgeon 
to  Lane  and  Stanford  University  Hospitals. 

1912.  Stokes,  Charles  F.,  A.M.,  M.D.,  D.Sc,  LL.D.,  6  West  77th 
Street,  New  York  City.     Former  Surgeon-General,  U.  S.  N. 

1909.  Summers,  John  Edward,  M.D.,  618  Brandeis  Theatre 
Bldg.,  Omaha,  Neb.  Professor  of  Clinical  Surgery,  Uni- 
versity of  Nebraska  Medical  School;  Surgeon  to  the  Uni- 
versity Hospital  and  to  the  Clarkson  Memorial,  the  Wise 
Memorial,  and  the  Douglas  County  Hospitals,  Omaha,  Neb. 
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1920.  Taylor,  Alfred  S.,  B.P.,  A.M.,  M.D.,  115  W.  ssth  Street, 
New  York.  Professor  of  Clinical  Surgery,  Cornell  Medical 
School;  Visiting  Surgeon,  Fordham  Hospital  and  Neuro- 
logical Institute;  Neurological  Surgeon,  Hospital  for  Rupt- 
ured and  Crippled;  Consulting  Surgeon  to  Memorial 
Hospital,  New  York  City,  Tarrytown  Hospital,  New  York, 
White  Plains  Hospital,  New  York,  Overlook  Hospital' 
Summit,  N.  J. 

1900.  Taylor,  William  J.,  M.D.,  1825  Pine  Street,  Philadelphia. 
Surgeon  to  the  Orthopaedic  Hospital  and  Infirmary  for 
Nervous  Diseases,  and  to  St.  Agnes'  Hospital;  Consulting 
Surgeon  to  the  West  Philadelphia  Hospital  for  Women  and 
to  the  Woman's  Hospital. 

1916.  Terry,  Wallace  L,  B.S,  M.D.,  240  Stockton  Street,  San 
Francisco,  Cal.  Professor  of  Surgery,  University  of  Cali- 
fornia; Chief  Surgeon,  University  of  California  Hospital, 
San  Francisco. 

1909.  Thompson,  James  E.,  M.B.,  B.S.  (London),  F.R.C.S.  (Eng.), 
F.A.C.S.,  3224  Broadway,  Galveston,  Texas.  Professor 
of  Surgery  in  the  University  of  Texas;  Surgeon  to  the  John 
Sealy  Hospital.     Vice-President,  1922. 

1920.  Tinker,  Martin  B.,  B.S.,  M.D.,  loi  South  Aurora  Street, 

Ithaca,  N.  Y.     Surgeon  to  the  Ithaca  City  Hospital  and 
the  Cornell  Infirmary. 
1918.  Truesdale,   Philemon    Edwards,   M.D.,    177   Winter    St., 
Fall  River,  Mass.     Surgeon  to  St.  Anne's  and  Highland 
Hospitals;  Consulting  Surgeon  to  Fall  River  City  Hospital. 

ti882.  Vander  Veer,  Albert,  A.M.,  M.D.,  Ph.D.,  LL.D.,  28  Eagle 
Street,  Albany,  N.  Y.  Surgeon-in-Chief,  Albany  Hospital; 
Consulting  Surgeon,  Albany  Free  Dispensary  Association' 
Benedictine  Hospital,  Kingston,  N.  Y.,  and  Champlain 
Valley  Hospital,  Plattsburgh,  N.  Y.  President,  1905; 
Vice-President,  1898;  Member  of  Council,  1907. 
1910.  Vander  Veer,  Edgar  Albert,  Ph.B.,  M.D.,  28  Eagle 
Street,  Albany,  N.  Y.  Attending  Surgeon,  Albany  Hos- 
pital; Consulting  Surgeon,  Champlain  Valley  Hospital  and 
Benedictine  Hospital,  Kingston,  N.  Y. 

1921.  Vaughan,  J.  Walter,  A.B.,  M.D.,  987  East  Jefferson  Avenue, 

Detroit,   Mich.     Associate  Attending  Surgeon   to  Harper 
Hospital. 

Am  Surg  C 
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1902.  Vaughan,  George  Tully,  M.D.,  LL.D.,  1718  I  Street, 
Washington,  D.  C.  Professor  of  Principles  and  Practice 
of  Surgery  and  Head  of  the  Surgical  Department,  George- 
town University;  Chief  Surgeon,  Georgetown  University 
Hospital;  Surgeon,  Tuberculosis  Hospital;  Consulting  Sur- 
geon, Government  Hospital  for  the  Insane,  Washington, 
D.  C,  U.  S.  Public  Health  Service  and  Washington  Asylum 
Hospital;  Commander,  M.  C,  Reserve  Force,  U.  S.  N. 

1920.  Verdi,  William  Francis,  A.M.,  M.D,,  27  Elm  Street,  New 
Haven,  Connecticut.  Clinical  Professor  of  Surgery,  Yale 
University  School  of  Medicine;  Chief  Surgeon,  Hospital  of 
St.  Raphael;  Attending  Surgeon,  New  Haven  Hospital; 
Consulting  Surgeon,  St.  Vincent's  Hospital,  Bridgeport, 
St.  Mary's  Hospital,  Waterbury,  Middlesex  Hospital, 
Middletown. 

1922.  Vincent,  Beth,  A.B.,  M.D.,  295  Beacon  Street,  Boston, 
Mass.  Assistant  Visiting  Surgeon,  Massachusetts  General 
Hospital;  Consulting  Surgeon,  Infants  Hospital,  Boston; 
Assistant  in  Surgery,  Harvard  Medical  School. 

1918.  Wainwright,  Jonathan  M.,  A.B.,  A.M.,  M.D.,  912  Clay  Ave., 
Scranton,  Pa.  Surgeon-in-Chief,  Moses  Taylor  Hospitals 
(Scranton  and  Buffalo);  Chief  Surgeon,  D.  L.  &  W.  R.  R.  Co. 

ti89i.  Walker,  Edward  W.,  M.D.,  214  West  Seventh  Street, 
Cincinnati,  Ohio.  Professor  of  Surgery,  Miami  Medical 
College. 
1909.  Walker,  John  B.,  M.D.,  51  East  Fiftieth  Street,  New  York 
City.  Surgeon  to  Belle vue  Hospital  and  Hospital  for 
Ruptured  and  Crippled,  New  York;  Professor  of  Clinical 
Surgery,  College  of  Physicians  and  Surgeons,  Columbia 
University,  N.  Y. 

ti882.  Warren,  John  Collins,  M.D.,  LL.D.  (Jefferson,  Harvard 
and  McGill),  Hon.  F.R.C.S.  (Eng.  and  Edin.),  58  Beacon 
Street,  Boston,  Mass.  Emeritus  Professor  of  Surgery  in 
Harvard  University;  Consulting  Surgeon  to  the  Massachu- 
setts General  Hospital.  President,  1896;  Vice-President, 
1890;  Member  of  Council,  1897. 

11896.  Watson,  Francis  Sedgwick,  A.B.,  M.D.,  92  Marlborough 
St.,  Boston,  Mass.  Surgeon  to  the  Boston  City  Hospital, 
Instructor  in  Genito-urinary  Surgery,  Harvard  Medical 
School. 
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1913.  Watts,  Stephen  H.,  M.A.,  M.D.,  Department  of  Surgery, 

University  of  Virginia,  Charlottesville,  Va.  Professor  of 
Surgery  and  Gynecology  in  the  University  of  Mrginia; 
Surgeon-in-Chief,  University  of  Virginia  Hospital. 

tiSSg.  Weir,  Robert  F.,  A.M.,  M.D.,  Hon.  F.R.C.S.  (Eng.),  Cor. 
Mem.  Surg.  Soc,  Paris,  11 55  Park  Avenue,  New  York. 
Professor  of  Surgery  in  the  College  of  Physicians  and  Sur- 
geons, Columbia  University;  Surgeon  to  the  Roosevelt 
Hospital.  President,  1899;  Member  of  Council,  1893-1S96; 
1901-03. 

ti892.  Wharton,  Henry  R.,  A.M.,  M.D.,  1725  Spruce  Street, 
Philadelphia.  Consulting  Surgeon  to  the  Presbyterian  Hos- 
pital; Emeritus  Surgeon  to  the  Children's  Hospital. 
1921.  Whipple,  Allen  O.,  B.S.,  M.D.,  Presbyterian  Hospital,  41 
East  Seventieth  Street,  New  York,  N.  Y.  Professor  of 
Surgery,  Columbia  University;  Director  of  Surgical  Service, 
Presbyterian  Hospital. 
1921.  WiLLL\MS,  Hugh,  A.B.,  M.D.,  301  Beacon  Street,  Boston, 
^lass.  Assistant,  Harvard  Graduate  School  of  ^Medicine; 
Visiting  Surgeon,  Massachusetts  General  Hospital. 

1914.  WiNSLOw,  Randolph,  A.B.,  M.D.,  A.M.,  LL.D.,  1900  Mt. 

Royal  Terrace,  Baltimore,  Md.  Professor  of  Surgery, 
University  of  Maryland;  Chief  Surgeon,  University  Hos- 
pital; Consulting  Surgeon,  Hebrew  Hospital,  Baltimore, 
Union  Hospital,  Elkton,  Md.,  and  to  James  L.  Kernan 
Hospital  for  Crippled  Children,  Baltimore. 

1915.  Wood,  Alfred  Conard,  ]\I.D.,  2035  Walnut  St.,  Philadelphia, 

Pa.  Assistant  Professor  of  Surgery,  University  of  Pennsyl- 
vania; Surgeon  to  the  University,  Philadelphia  General, 
Howard,  St.  Timothy's  and  Rush  Hospitals. 
1901.  WooLSEY,  George,  M.D.,  117  East  Thirty-sixth  Street,  New 
York  City.  Professor  of  Clinical  Surgery,  Cornell  Uni- 
versity; Surgeon  to  Belle\aie  Hospital;  Consulting  Surgeon 
to  ]\Iemorial,  Peekskill  and  St.  John's  Riverside,  Yonkers. 

1916.  Yates,  J.  L.,  Ph.B.,  B.S.,  M.D.,  F.A.C.S.,  141  Wisconsin 

Street,  Milwaukee,  Wis.  Chief  of  Staff,  Milwaukee  County 
Hospital;  Attending  Surgeon,  Columbia  Hospital. 
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Abbe,  Robert,  M.D.,  13  West  Fiftieth  Street,  New  York. 
Armstrong,  George  E.,  M.D.,  CM.,  C.M.G.,  LL.D.,  D.Sc,  320 
Mountain  Street,  Montreal. 

Barton,  James  M.,  A.M.,  M.D.,  32  North  New  Hampshire  Avenue. 
Atlantic  City,  N.  J. 

BiNNiE,  John  F.,  M.A.,  M.B.,  CM.,  917  Rialto  Building,  Kansas 
City,  Mo. 

Blake,  John  Babst,  A.M.,  M.D.,  311  Beacon  Street,  Boston,  Mass. 

Blake,  Joseph  A.,  M.D.,  116  East  Fifty-third  Street,  New  York 
City. 

Bradford,  E.  H.,  A.B.,  M.D.,  133  Newbury  Street,  Boston,  Mass. 

Carmalt,  William  H.,  A.M.,  M.D.,  261  St.  Ronan  Street,  New- 
Haven,  Conn. 

Carson,  Norman  Bruce,  M.D.,  303  Humboldt  Building,  St. 
Louis,  Mo. 

CusHiNG,  Hayward  Warren,  A.B.,  M.D.,  70  Commonwealth 
Avenue,  Boston,  Mass. 

Da  Costa,  J.  Chalmers,  M.D.,  2045  Walnut  Street,  Philadelphia, 
Pa. 

Dennis,  Frederic  Shepard,  M.D.,  F.R.C.S.  (Eng.),  62  East  Fifty- 
fifth  Street,  New  York,  N.  Y. 

Elliott,  John  Wheelock,  A.M.,  M.D.,  124  Beacon  Street,  Boston, 
Mass. 

EsTES,  William  Lawrence,  A.M.,  M.D.,  South  Bethlehem,  Pa. 
Eve,  Duncan,  A.M.,  M.D.,  Eve  Building,  Nashville,  Tenn. 

Freeman,  Leonard,  B.S.,  M.D.,  424  MetropoUtan  Building, 
Denver,  Col. 

Gay,  George  W.,  A.M.,  M.D.,  665  Boylston  Street,  Boston,  Mass. 
Gerster,  Arpad  G.,  M.D.,  Chir.D.,  34  East  Seventy-fifth  Street, 
New  York,  N.  Y. 
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|Halsted,Wm.  STEWART,A.B.,LL.D.,S.C.D.,M.D.,Hon.F.R.C.S. 
(Eng.  and  Edin.),  Hon.  F.A.C.S.,  1201  Eutaw  Place,  Baltimore,  Md, 

Harte,  Richard  H.,  M.D.,  C.M.G.,  1503  Spruce  Street,  Philadel- 
phila. 

Huntington,  Thomas  W.,  A.B.,  M.D.,  LL.D.,  960  Mills  Build- 
ing, San  Francisco,  Cal. 

Hutchinson,  James  P.,  M.D.,  133  South  Twenty-second  Street, 
Philadelphia,  Pa. 

Johnson,  Robert  W.,  A.B.,  M.D.,  loi  W.  Franklin  Street,  Balti- 
more, Md. 
Jonas,  August  F.,  M.D.,  512  McCayne  Building,  Omaha,  Neb. 

Kammerer,  Frederic,  M.D.,  51  East  Sixty-sixth  Street,  New 
York  City. 

Keen,  W.  W.,  A.M.,  M.D.,  LL.D.,  Hon.  F.R.C.S.  (Eng.,  Edin.  and 
Ireland),  Hon.  F.A.C.S.,  The  Touraine,  1520  Spruce  Street,  Phila- 
delphia, Pa. 

Le  Conte,  Robert  G.,  A.B.,  M.D.,  2000  Spruce  Street,  Philadel- 
phia, Pa. 

McMurtry,  Lewis  S.,  A.M.,  M.D.,  LL.D.,  542  Atherton  Building, 
Louisville,  Ky. 

Martin,  Edward,  A.M.,  M.D.,  LL.D.,  135  South  Eighteenth 
Street,  Philadelphia,  Pa. 

Mastin,  Wm.  M.,  M.D.,  LL.D.,  northeast  corner  Joachim  and 
Conti  Streets,  Mobile,  Ala. 

Meyer,  Willy,  M.D.,  700  Madison  Avenue,  New  York  City. 

Mixter,  Samuel  Jason,  S.B.,  M.D.,  180  Marlborough  Street, 
Boston,  Mass. 

Monks,  George  H.,  A.B.,  M.D.,  M.R.C.S.,  51  Commonwealth 
Avenue,  Boston,  Mass. 

Murray,  Francis  W.,  M.D.,  32  West  Thirty-ninth  Street,  New 
York,  N.  Y. 

OcHSNER,  Albert  J.,  B.S.,  F.R.M.S.,  M.D.  (Eng.),  LL.D.,  F.A.C.S., 
710  Sedgwick  Street,  Chicago,  111. 
JOwENS,  John  E.,  M.D.,  1201  Venetian  Building,  Chicago,  111. 

Parmenter,  John,  M.D.,  519  Franklin  Street,  Buffalo,  N.  Y. 
Pitcher,    Leavis    S.,  A.M.,  M.D.,  LL.D.,   145    Gates    Avenue, 
Brooklyn,  New  York. 

tPowERS,  Charles  A.,  A.M.,  M.D.,  University  Club,  Denver,  Colo. 


XXXVl  SENIOR   FELLOWS 

Roberts,  John  B.,  A.M.,  M.D.,  313  South  Seventeenth  Street. 
Philadelphia,  Pa. 
RusHMORE,  John  D.,  M.D.,  129  Montague  Street,  Brooklyn,  N.  Y. 

ScuDDER,  Charles  L.,  A.B.,  Ph.B.,  M.D.,  209  Beacon  Street, 
Boston,  Mass. 

Shepherd,  Francis  J.,  M.D.,  LL.D.,  F.R.C.S.  (Eng.),  152  Mans- 
field Street,  Montreal,  Canada. 

SouCHON,  Edmund,  M.D.,  2403  Saint  Charles  Avenue,  New 
Orleans,  La. 

Vander  Veer,  A.,  A.M.,  M.D.,  Ph.D.,  LL.D.,  28  Eagle  Street, 
Albany,  N.  Y. 

Walker,  Edward  W.,  M.D.,  214  West  Seventh  Street,  Cincinnati, 
Ohio. 

Warren,  J.  Collins,  M.D.,  LL.D.,  Hon.  F.R.C.S.  (Eng.  and 
Edin.),  58  Beacon  Street,  Boston,  Mass. 

Watson,  Francis  S.,  A.B.,  M.D.,  92  Marlborough  Street,  Boston, 
Mass. 

Weir,  Robert  F.,  A.M.,  M.D.,  Hon.  F.R.C.S.  (Eng.),  1155  Park 
Avenue,  New  York,  N.  Y. 

Wharton,  Henry  R.,  A.M.,  M.D.,  1725  Spruce  Street,  Philadel- 
phia, Pa. 
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1907.  Ballance,  Charles  Alfred,  K.C.M.G.,  C.B.,  M.V.O.,  M.B., 
M.S.,  University  of  London,  F.R.C.S.  (Eng.),  106  Harley 
Street,  London,  W.  Consulting  Surgeon  to  St.  Thomas's 
Hospital  and  to  the  National  Hospital  for  Paralysis  and 
Epilepsy,  Queen  Sq. 

1919.  Bastianelli,  Raffaelle,  Viale  della  Regina  231,  Rome,  Italy. 

1919.  Bowlby,  Sir  Anthony  A.,  K.C.B.,  K.C.M.G.,  V.C.V.O.,  25 
Manchester  Square  W.,  London,  England.  Consulting 
Surgeon  to  St.  Bartholomew's  Hospital  and  to  Queen 
Alexandra's  MiUtary  Hospital. 

1891.  Chiene,  John,  F.R.C.S.  (Edin.),  M.D.  (Edin.),  Aithernie 
Davidsons  Mains,  Edinburgh,  Scotland.  Emeritus  Pro- 
fessor of  Surgery,  University  of  Edinburgh. 

1922.  Chutro,  Dr.  Pietro,  University  of  Buenos  Aires,  Buenos 
Aires,  Argentina. 

1916.  Deface,  Prof.  Dr.  Antoine,  75  Avenue  Louise,  Brussels, 
Belgium. 

1919.  HART1VLA.NN,   Dr.    Henri,  4  Placc   Malesherbcs,  xvii<^   Paris, 

France.     Professor  de  Clinique  Chirurgicale,  Chirurgien  de 
I'Hotel  Dieu.     Membre  de  I'Academie  de  Medicine. 

1920.  Keen,  W.  W.,  A.M.,  M.D.,  LL.D.,  Hon.  F.R.C.S.  (Eng.,  Edin. 

and  Ireland),  Hon.  Ph.D.  (Upsala),  Hon.  Sc.D.  (Jeff,  and 
Harv.),  Hon.F.A.C.S.,  1729  Chestnut  Street,  Philadelphia. 
1918.  Keogh,  Sir  Alfred,  Ky.,  K.C.B.,  Royal  Army  Medical  Corps, 
England. 

1922.  Leriche,  Dr.  Rene,  13  Quai  Claude  Bernard,  Lyons,  France. 

1894.  Macewen,  Sir  William,  M.D.,  M.B.,  M.S.,  3  Woodside 
Crescent,  Glasgow,  Scotland.  Professor  of  Surgery,  The 
University,  Glasgow. 
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1918.  Makins,   Sir   George,   Surgeon   General,  K.C.M.G.,  C.B., 

F.R.C.S.,  England. 
1920.  Manoury,  Gabriel,  Dr.,  Rue  Bonneval  26,  Chartres,  France, 

Ex-President  of  French  Surgical  Association. 
1908.  MoYNiHAN,  Sir  B.  G.  A.,  M.S.  (Lond.),  F.R.C.S.,  33  Park 

Square,  Leeds,  England.     Surgeon  to  the  Leeds  Infirmary. 
1907.  Myles,  Sir  Thomas,  M.D.,  F.R.C.S.I.,  ^$  Merrion  Square, 

N.,  Dublin,  Ireland. 

1903.  Mayo-Robson,  Col.  Sir  Arthur,  K.B.E.,  C.B.,  C.V.O., 
F.R.C.S.,  D.Sc,  Broadoak,  Scale,  Surrey,  Eng. ;  Consulting 
Surgeon,  King  Edward  VII  Memorial  Hospital,  Windsor, 
and  Leeds  Infirmary.  Emeritus  Professor  of  Surgery, 
University  of  Leeds,  late  Vice-President,  Royal  College  of 
Surgeons  and  Hunterian  Professor. 

I1882.  Smith,  Stephen,  A.M.,  M.D.,  LL.D.,  574  Madison  Avenue, 
New  York,  Professor  of  Clinical  Surgery  in  the  University 
Medical  College  of  New  York;  Surgeon  to  the  Bellevue  and 
St.  Vincent's  Hospitals.  Vice-President,  1890. 
1912.  Stiles,  Sir  Harold  Jalland,  M.B.,  F.R.C.S.  (Edin.),  9  Great 
Stuart  Street,  Edinburgh,  Scotland.  Surgeon  to  Chalmers 
Hospital  and  to  the  Royal  Edinburgh  Hospital  for  Sick 
Children,  Edinburgh. 

1914.  Thomson,   Alexis,  B.M.,  M.S.,    M.D.,   (Edin.),    M.R.C.S. 

(Eng.),   39    Drumsheugh    Gardens,    Edinburgh,    Scotland. 

Professor  of  Surgery,  University  of  Edinburgh. 
1918.  TuFFiER,  Th.,  M.D.,  42  Avenue  Gabriel,  Paris,  France. 

1920.  Wallace,  Sir  Cuthbert,  K.C.M.G.,  C.B.,  26  Upper  Wimpole 

St.,  W.,  London,  Eng.;  Surgeon  to  St.  Thomas's  Hospital, 

London. 
1920.  Walther,  Charles,  M.D.,  68  Rue  de  Belle-Chasse,  Paris, 

France.     Professeur   Agrege   a   la   Faculte    de    Medecine; 

Chirurgien  Honoraire  des  Hopitaux;  Membre  de  1' Academic 

de  Medecine. 
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Name 

Agnew,  D.  Hayes 
Allen,  Dudley  Peter 
Allis,  Oscar  Huntington 
Annandale,  Thomas 
Ashhurst,  John,  Jr. 
*Atlee,  John  Light 


Date  of  death 

March  22,  1892 

January  6,  191 5 

May  16,  192 1 

1907 

July  7,  1900 

October  i,  1885 


Beckman,  Emil  Hessel 

Benham,  Silas  Nelson 
*von  Bergmann,  Ernst 
*Bigelow,  Henry  Jacob 
*Billings,  John  Shaw 
*Billroth,  Albert  Christian  Theodor 

Bontecou,  R.  B. 

Bosher,  Le^^^s  C. 

Briggs,  William  Thompson 

Brinton,  John  Hill 

Bristow,  Algernon  Thomas 

Brock,  Hugh  W. 

Br}'ant,  Joseph  Decatur 
*Bryant,  Thomas 

Bull,  William  TilUnghast 

Burrell,  Herbert  Leslie 

Byrd,  William  Andrew 


November  7,  19 16 
November  3,  1S90 
Died  since  1906  Meeting 
October  30,  1S90 
March  11,  1913 
January  5,  1S94 
1906-1907 
September  12,  1920 
June  13,  1894 
March  18,  1908 
March  26,  1913 
April  24,  1882 
April  7,  1 9 14 
1914-1915 
February  22,  1909 
1910 
August  14,  1887 


Cabot,  Arthur  Tracy 
Campbell,  Henry  Eraser 
Cheever,  David  Williams 
Cole,  Charles  Knox 
Conner,  Phineas  Sanborn 
Cunningham,  Francis  Deane 
*Czerny,  Prof.  Dr.  Vincenz 


November  4,  191 2 
December  15,  1891 
December  27,  1915 
Februar}'  27,  1920 
March  26,  1909 
September  11,  1S85 
October  3,  1916 


Dandridge,  Nathaniel  P. 
Davis,  Gwilym  G. 


*  Honorary. 


I9II-I912 

June  16,  1918 
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Name 
Davis,  John  Staige 
Dawson,  William  Wirt 
Dugas,  Louis  Alexander 
Dunn,  James  Henry 
Dunott,  Thomas  Justus 
*Durham,  Arthur  Edward 

*Erichsen,  Sir  John  Eric 
*von  Esmarch,  Friedrich 


Date  of  death 

July  i8,  1885 
February  16,  1893 
October  ig;  1884  . 
June  16,  1904 
May  20,  1893 
May  7,  1895 

September  23,  1896 
1907 


Fenger,  Christian 
Ferguson,  Alexander  Hugh 
Forbes,  William  Smith 
Fowler,  George  Ryerson 
*Friedrich,  Paul  Leopold 

Gaston,  James  McFadden 

Gerrish,  Frederic  Henry 
*Gorgas,  WilUam  C. 

Greene,  W.  Warren 

Gross,  Samuel  David 

Gross,  Samuel  Weissel 

Gunn,  Moses 
*Gussenbauer,  Karl 

Guthrie,  George  Washington 


March  7,  1902 
October  20,  191 1 
December  17,  1905 
February  6,  1906 
January  5,  iQi^ 

November  17,  1903 
September  8,  1920 
July  4,  1920 
September  10,  1881 
May  6,  1884 
April  16,  1889 
November  4,  1887 
June  19,  1903 
June  I,  191 5 


Harrington,  Francis  B. 
♦Harrison,  Reginald 
Hearn,  W.  Joseph 
Hodge,  H.  Lenox 
Hodgen,  John  T. 
Homans,  John 

*Horsley,  Sir  Victor  Alexander,  C.  a. 
Horwitz,  Orville 
*Horwitz,  Phineas  J. 
Hughes,  J.  C. 

♦Humphrey,  Sir  George  Murray 
*Hunt,  William 

*  Honorary. 


I914-I915 
1907 

December  20,  1917 
June  16,  1881 
AprU  28,  1882 
February  7,  1903 
July  16,  1916 
January  28,  1913 
September  28,  1904 
August  10,  1 88 1 
September  24,  1896 
January  5,  1897 
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Name 

Jacobson,  Nathan 
Johnson,  Alexander  B. 
Johnston,  George  Ben 
Johnston,  Christopher 

King,  Alfred 

Kinloch,  Robert  Alexander 
*Kocher,  Theodor 

Lane,  Leva  Cooper 
*von  Langenbeck,  Bernhardt 

Levis,  Richard  J. 
*Lister  (Lord),  Joseph 

Little,  James  Lawrence 

Lutz,  Frank  Joseph 

McCann,  James 

McCosh,  Andrew  J. 

McGraw,  Theodore  A. 

McGuire,  Hunter 

McRea,  Floyd  W. 
*MacCormac,  Sir  William 

MacDonald,  Willis  Goss 

Mackenzie,  Kenneth  Alexander  James 

MacMonagle,  Beverly 

Markoe,  Francis  Hartman 

Marks,  Solon 

Mastin,  Claudius  Henry 

Mears,  J.  Ewing 

Michael,  J.  Edwin 
*Mikulicz-Radecki,  John  V. 

Miles,  Albert  B. 

Millard,  Perry  H. 

Miller,  Truman  W. 
*Moore,  Edward  Mott 

Moore,  James  E. 

Mudd,  Henry  Hodgen 

Mumford,  James  Gregory 

Munro,  John  C. 

Murphy,  John  B. 


Date  of  death 

September  i6,  1913 
September  4,  191 7 
December  20,  1916 
October  11,  1891 

June  4,  1916 
December  23,  1891 
July  27,  1917 

February  18,  1902 
September  30,  1887 
November  12.  1890 
February  11,  191 2 
April  4,  1885 
March  24,  1916 


December  3,  1908 
September  6,  1921 
September  19,  1900 
August  13,  192 1 
December  4,  1901 
December  30,  1910 
March  15,  1920 
May  22,  1912 
1907 
1916 

October  3,  1898 
May  28,  1919 
December  7,  1895 

August  5,  1894 
February  i,  1897 
May  31,  1900 
March  3,  1902 
November  2,  19 18 
November  20,  1899 
October  18,  1914 
December  6,  1910 
August  II,  1916 


*  Honorary. 
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Name 

de  Nancrede,  C.  B.  G. 
Norris,  Basil  E. 
*von  Nussbaum,  J.  N. 

*011ier,  Leopold 
Oviatt,  Charles  W. 

*Paget,  Sir  James 

Pancoast,  William  H. 

Park,  Roswell 
*Parker,  Willard 

Parkes,  Charles  T. 

Parkhill,  Clayton 
*Pean,  Jules  E. 

Peck,  Washington  F. 

Pilcher,  Paul  Monroe 

Porter,  Charles  Burnham 

Porter,  Wilham  Gibbs 
*Pozzi,  Samuel 

Prewitt,  Theodore  F. 

Prince,  David 

Ransohoff,  Joseph 
Reed,  Thomas  Baird 
Richardson,  Maurice  Howe 
Richardson,  Tobias  Gibson 
Rodman,  WiUiam  Louis 

Sabine,  Thomas  Taunton 

Sayre,  Lewis  A. 
*Schede,  Max 

Senn,  Nicholas 

Sherman,  Harry  M. 
*Sims,  J.  Marion 

Squire,  Truman  Hoffman 

Stewart,  Francis  T. 

*Terrier,  Louis  Felix 

*Thiersch,  Karl 
Thompson,  Joseph  Ford 
Thompson,  Joseph  W. 


Date  of  death 

April  12,  192 1 
October,  1895 
October  31,  1890 

1900-1901 
October  31,  1912 

December  30,  1899 
January  5,  1897 
February  15,  1914 
April  25,  1884 
March  28,  1891 
January  16,  1902 
January  30,  1898 
December  30,  1891 
January  4,  19 17 
May  21,  1909 
January  30,  1906 
1918 

October  17,  1904 
December  19,  1889 

March  10,  192 1 
April  I,  1891 
July  31,  191 2 
May  26,  1892 
March  8,  191 5 

August  23,  1888 

1900-1901 

1902 

January  2,  1908 

1921. 

November  13,  1883 

November  27,  1889 

February  4,  1920 

1908 

April  28,  189s 
February  i,  19 17 
March  30,  1886 


*  Honorary. 
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Name 

Thomson,  William 
Tiffany,  Louis  IMcLane 

Varick,  Theodore  Romeyn 
*Vemeuil,  x\ristide  A.  S. 
*von  Volkmann,  Richard 

Watson,  Beriah  Andrew 
Weeks,  Stephen  Holmes 
Weist,  Jacob  Rowland 
*WelIs,  Sir  Thomas  Spencer 
White,  James  William 
Wight,  Jarvis  S. 
Willard,  DeForest 
Wood,  James  R. 

*Yandell,  David  Wendell 


Date  of  death 

August  3,  1907 
October  23,  1916 

November  23,  1887 
June  II,  1895 
November  28,  1889 

December  22,  1892 
September  i,  1909 
May  14,  1900 
January  31,  1897 
April  24,  1 916 
November  16,  1901 
October  14,  1910 
May  4,  18S2 

May  2,  1898 


■  Honorary. 


REPORT  OF  COMMITTEE  OX  NECROLOGY 


DR.  THEODORE  A.  :\IcGRAW 

Dr.  Theodore  A.  ^IcGraw,  who  died  in  Detroit,  September  6, 
192 1,  was  born  November  10,  1839. 

He  received  the  degree  of  Bachelor  of  Arts  from  the  University  of 
Michigan  in  1S59.  He  intended  to  study  law,  but  was  turned  to 
medicine  by  an  intimacy  with  a  professor  of  anatomy  in  the  University 
of  Bonn,  and  afterward  also  studied  medicine  in  Berlin. 

He  graduated  in  medicine  from  the  College  of  Physicians  and 
Surgeons,  New  York,  in  1863,  and  was  commissioned  as  assistant 
surgeon  in  the  Northern  Army  during  the  Civil  War.  W^ien  that 
conflict  was  over  he  began  practice  in  his  native  town. 

He  was  active  in  founding  the  Detroit  College  of  Medicine  in  1869-, 
became  professor  of  surgery  in  that  college  and  served  for  many  years, 
being  at  one  time  the  president  of  the  faculty.  As  surgeon  to  Harper 
and  St.  Mary's  Hospitals,  he  saw  much  surgical  work. 

The  reputation  of  Dr.  ]\IcGraw  as  a  surgeon  was  wide,  and  his 
studies  in  the  use  of  the  elastic  ligature  in  abdominal  surgery  excited 
much  interest.  His  acti\-ity  in  medical  education  was  one  of  the 
marked  features  of  his  career.  His  ideals  of  the  medical  life  were 
those  that  make  a  physician  or  surgeon  a  beloved  friend  and  advisor 
of  his  patients. 

He  served  as  vice-president  of  the  American  ^Medical  Association 
and  of  the  American  Surgical  Association. 

In  1905  the  University  of  ^lichigan  conferred  on  him  the  honorary 
degree  of  Doctor  of  Laws.  He  was  president  of  the  Wa>'ne  County 
and  of  the  Michigan  State  Medical  Societies. 

It  is  said  of  him:  "He  had  the  enviable  reputation  of  being  the 
best  teacher  in  medicine  and  surgery  Detroit  has  ever  known.  His 
lectures  were  attended  with  interest;  the  student  felt  the  magnetism 
of  his  personality;  his  erudite  diction  was  singular;  his  faculty  of 
imparting  knowledge  to  his  hearers  was  exceptional."  J.  B.  R. 
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DR.  FLOYD  WILLCOX  McRAE 

Dr.  Floyd  Willcox  McRae  was  born  in  Telfair  County,  Georgia, 
December  6,  1861,  and  died  in  Atlanta,  Georgia,  August  13,  1921,  at 
the  age  of  sixty  years. 

His  elementary  education  was  obtained  in  the  public  and  pri^•ate 
schools  of  Telfair  County  and  in  the  Robert  E.  Lee  Institute,  Thomas- 
ville,  Georgia.  He  then  entered  the  Atlanta  Medical  College  and  was 
graduated  with  honors  in  1885.  For  two  years  he  practised  medicine 
in  Atlanta,  then  took  a  post-graduate  course,  lasting  three  years,  in 
the  New  York  Post-Graduate  Medical  School,  returning  to  Atlanta 
to  resume  his  practice.  During  the  last  fifteen  years  of  his  life  his 
practice  was  devoted  exclusively  to  surgery. 

Dr.  McRae  was  a  member  of  the  American  Medical  Association, 
serving  at  one  time  as  secretary  of  the  Section  on  Surgery  and 
Anatomy.  He  was  a  Fellow  of  the  American  College  of  Surgeons  and 
of  the  Southern  Surgical  Association,  being  president  of  the  latter 
organization  in  1904.  He  also  served  as  president  of  the  Medical 
Society  of  Georgia  and  of  the  Atlanta  Society  of  Medicine.  Following 
his  graduation,  Dr.  McRae  was  demonstrator  of  anatomy  in  the 
Atlanta  Medical  College  and  later  became  professor  of  surgery  in  the 
same  institution.  He  was  elected  a  Fellow  of  the  American  Surgical 
Association  in  191 5. 

He  was  the  author  of  various  papers  on  surgical  subjects,  among 
others  a  chapter  on  "Gunshot  Wounds  of  the  Abdomen,"  in  Kelly 
and  Noble's  Gynecology  and  Abdominal  Surgery.  He  organized  and 
later  conducted  the  Medical  Journal  of  Georgia.  During  the  recent 
war  he  did  valuable  work  as  State  Chairman  of  the  Medical  Section 
of  the  National  Board  of  Defense. 

Dr.  McRae  was  a  surgeon  of  unusual  ability.  His  kindly,  genial 
disposition  made  for  him  a  host  of  devoted  friends,  who  cherish  his 
memory.     His  death  is  a  very  distinct  loss  to  surgery.         S.  H.  W. 


ADDRESS  OF  THE  PRESIDENT 


THE  OPPORTUNITIES  AND  RESPONSIBILITIES  OF 
THE  SURGEON 


By  JOHN  M.  T.  FINNEY,  M.D. 

BALTIMORE,    MD. 


Opportunity  and  responsibility  are  twin  sisters  and  insepara- 
ble. The  surgeon  has  unequalled  opportunities  to  relieve  suffer- 
ing and  to  save  life.  His  responsibilities  are  correspondingly 
great.  Of  him  it  can  be  truly  said, ' '  He  holds  the  life  of  his  patient 
in  his  hand."  No  conscientious  surgeon  can  escape  the  realiza- 
tion of  this  responsibility.  Contrary  to  common  belief,  instead 
of  becoming  less  keenly  felt  with  advancing  years  and  widening 
experience,  the  responsibility  continually  weighs  more  heavily 
in  consequence  of  a  fuller  appreciation  of  the  true  significance 
of  a  surgical  operation.  Certain  factors  are  concerned  in  every 
properly  conducted  operation:  A  carefully  taken  history;  a 
thorough  physical  examination  and  such  special  tests  as  may 
be  requisite  to  a  correct  diagnosis;  sound  judgment;  perfect 
asepsis;  the  necessary  technical  skill,  and,  almost  equally  im- 
portant, a  properly  directed  after-treatment.  In  the  carrying 
out  of  these  details  there  are  many  opportunities  for  error  which 
are  often  difhcult  and  at  times  impossible  to  control.  In  order 
to  guard  against  these  as  fully  as  possible  the  utmost  patience 
and  care  in  carrying  out  the  minutest  details  must  constantly 
be  employed.  Hence,  in  dealing  with  problems  of  the  gravest 
Am  Surg  i 
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import  to  humanity,  involving,  as  they  do,  health  and  happiness, 
life  and  death,  there  is  required  in  their  solution  the  application 
of  unusual  judgment  and  skill.  The  truly  successful  surgeon 
combines  the  qualities  of  self-reliance  and  initiative  with  experi- 
ence and  broad  medical  conceptions.  However,  there  is  little 
chance  for  us  to  become  puffed  up  with  pride  and  satisfaction, 
no  matter  how  enamored  we  may  be  with  our  calling  and  our 
accomplishments,  because  we  know  too  well  our  limitations  and 
our  failures.  We  like  to  think  that  surgeons  are  men  of  decision 
and  action,  accustomed  to  deal  promptly  with  difficult  problems, 
to  overcome  obstacles;  resourceful,  courageous,  sympathetic, 
kind,  and  thoroughly  human;  but,  at  the  same  tim6,  we  are  not 
blind  to  the  fact  that  there  are  many  ways  in  which  our  activities 
as  professional  men  may  be  amplified  and  extended  in  order  to 
make  them  more  effective  and  more  helpful  to  the  general 
public.  I  venture  to  direct  your  attention  to  a  general  consider- 
ation of  a  few  of  these  phases  of  our  professional  life. 

We  shall  consider  the  opportunities  and  responsibilities  of 
the  surgeon  under  four  headings,  as  they  affect  respectively  the 
pubhc,  the  patient,  the  profession,  and  the  surgeon  himself. 

The  subject  chosen  for  this  address  may  perhaps  appear  to 
be  rather  vague  and  general.  However,  after  considering  the 
various  topics  that  appeared  at  all  suitable  for  this  purpose, 
none  seemed  quite  so  appropriate  as  a  review  of  some  of  the 
opportunities  and  responsibilities  of  the  surgeon  which  are  more 
or  less  intimately  concerned  with  his  professional  life.  The 
time,  the  period  of  beginning  recovery  from  the  effects  of  the 
war;  the  place,  the  capital  of  the  nation;  the  occasion,  the  Con- 
gress of  American  Physicians  and  Surgeons— all  combine  to 
direct  our  thoughts  into  channels  other  and  wider  than  those 
strictly  professional  and  cause  them  to  dwell  for  a  moment  upon 
matters  of  vital  importance  to  the  nation. 

In  the  language  of  the  familiar  hymn,  ''We  are  living,  we  are 
moving  in  a  grand  and  awful  time."  The  world  has  just  passed 
through  the  most  profound  political  upheaval  in  its  history. 
Social  structures  have  been  shaken  to  their  foundations  by  wars 
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and  rumors  of  wars.  ]Many  indhiduals,  groups  and  organi- 
zations of  men,  comprising  in  some  instances  the  controlling 
forces  of  nations,  have  temporarily  lost  their  orientation  and 
are  floundering  in  the  quagmire  of  doubt  and  despair,  or  are 
futilely  chasing  will-o  '-the-wisps  of  false  doctrines  and  impractical 
theories  of  political  economy  and  government. 

One  has  but  to  look  around  in  our  own  country  as  well  as 
abroad  to  see  on  every  hand  evidences  of  social  unrest  and  mutual 
distrust  between  classes  and  nations.  The  gaunt  figures  of 
famine  and  pestilence  are  stalking  abroad,  in  some  portions  of 
the  world  almost  unopposed.  Anarchy  and  agitation  are  here 
and  there  to  be  seen  raising  their  ugly  heads.  It  requires  more 
than  the  average  optimism  to  enable  one  to  retain  his  equanimity 
and  to  contemplate  the  future  with  undaunted  confidence. 

This  is  the  situation  that  confronts  us  as  Americans,  as  edu- 
cated men,  members  of  a  profession  boastfully  proclaimed  by 
some  as  "the  learned  profession,"  a  profession  that  has  ever 
stood  for  the  highest  and  best  in  human  aspirations,  whose 
idealism  and  altruism  are  its  proudest  heritage  and  its  most 
distinguishing  characteristics. 

In  a  crisis  such  as  confronts  us  at  this  moment,  to  whom  is 
society  to  turn  for  aid  and  guidance?  From  what  other  source 
can  a  satisfactory  solution  of  its  manifold  and  perplexing  prob- 
lems be  found  than  from  its  educated,  thinking  men?  We 
as  members  of  this  favored  class,  to  whom  much  in  the  way  of 
opportunity  has  been  given,  owe  much  to  society  in  return. 
In  a  strictly  professional  way  we  may  have  fulfilled  this  respon- 
sibiHty,  some  perhaps  in  large  measure;  but  in  the  still  larger 
sphere  of  good  citizenship,  of  sharing  in  the  responsibilities  of 
government,  of  making  our  influence  felt  upon  the  side  of  civic 
righteousness,  we  have,  as  individuals  or  as  a  profession,  little 
to  show  in  the  way  of  accomplishment.  We  must  plead  guilty 
to  the  charge  frequently  made  against  us,  namely,  lack  of  inter- 
est. In  response  to  a  tine  professional  consciousness,  over- 
jealously  guarded  perhaps,  we  have  stood  too  long  aloof  from 
active  participation  in  public  aft'airs  and  have  left  to  others,  not 
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always  so  disinterested,  the  management  of  civic  matters  of 
great  importance  to  us  as  individuals,  to  the  communities  in 
which  we  live  and  to  the  nation.  How  often  have  we  stood  in 
silence  and  acquiesced  in  unfortunate  settlements  of  public 
questions  when  the  proper  solution  could  have  been  brought 
about  by  the  aid  of  enlightened  medical  opinion.  The  time 
has  arrived  for  us,  as  a  profession,  to  forsake  our  exclusiveness 
and  to  enter  more  actively  into  public  affairs;  to  make  our 
influence  felt  in  the  decision  of  questions  involving  the  welfare 
of  mankind.  The  interests  of  medical  men,  no  matter  what 
their  specialty,  should  be  as  broad  as  humanity  itself,  since 
they  have  so  many  points  of  intimate  contact  with  the  public. 
There  are  few  civic  questions  that  do  not  interest  us  primarily 
as  citizens  and  in  the  settlement  of  which  we  are  not  concerned. 
There  is  nothing  in  our  code  of  ethics  to  prevent  active  parti- 
cipation by  physicians,  individually  or  collectively,  in  public 
aft'airs,  not  directly  as  politicians  (everyone  abhors  the  political 
doctor),  but  as  public-spirited  men,  representing  a  profession 
devoted  to  the  service  of  mankind.  The  time  is  ripe  for  us  to 
rededicate  ourselves  to  that  greater  service  and  wider  influence 
which  is  not  bounded  by  a  strictly  professional  horizon,  but 
embraces  the  larger  field  of  general  human  endeavor.  It  is  our 
duty,  in  our  respective  communities,  to  take  enough  interest  in 
public  affairs  to  try  to  induce  good  men  to  accept  nomination 
for  public  office,  and  in  order  to  elect  them  to  go  to  the  polls 
ourselves  and  induce  others  to  do  the  same  thing.  Moreover, 
it  should  be  our  concern  to  see  to  it  that  our  representatives  in 
office  live  up  to  ante-election  promises  and  really  represent  us. 

Impotent  in  our  splendid  isolation,  we  have  from  time  to 
time  watched  our  representatives  shamelessly  prostitute  their 
high  offices  for  private  gain,  without  lifting  so  much  as  a  finger 
to  prevent  wrongdoing  or  to  assure  square  dealing.  Yet  all  the 
while  we  are  deploring  existing  conditions  and  the  lack  of  intelli- 
gent public  opinion  which  would  render  such  things  impossible. 
Physicians  should  exert  their  moral  force  by  actively  interesting 
themselves    in    municipal,    state,    national    and    international 
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affairs,  not  casting  precedent  entirely  to  the  winds,  but,  on  the 
other  hand,  not  so  firmly  bound  by  it  as  to  prevent  them  from 
taking  their  proper  place  in  society  and  accepting  and  discharg- 
ing their  full  share  of  the  responsibilities  of  citizenship. 

There  is  no  scarcity  of  problems  to  engage  the  attention  of 
professional  men  and  women.  Barker,  in  a  recent  address, 
discusses  "The  Wider  Influence  of  the  Physician."  He  points 
out  that  "one  good  of  the  great  war  was  to  emphasize  sharply 
again  that  not  only  each  one  of  us  but  each  group  of  us  is  not 
separate  from  nor  wholly  independent  of  other  persons  and  other 
groups,  but  must  of  necessity  affect  them  and  be  affected  by 
them,  since  all  individuals  and  all  groups  are  but  parts  of  one 
great  whole,  the  world  of  men  and  the  onward  movement  of 
life.  Physicians  at  least  as  quickly  as  any  other  group  will 
accept  realization  of  self  in  the  service  of  society  as  their  ideal 
of  personal  success.  In  order  to  achieve  the  highest  self-reali- 
zation and  the  greatest  social  service,  each  member  of  society, 
besides  doing  some  particular  kind  of  work  especially  well, 
must  actively  and  heartily  participate  in  common  life.  Those 
physicians  and  surgeons  will  do  most  to  promote  the  advance 
who,  first,  do  the  best  practical  technical  work  of  which  they 
are  capable,  and,  secondly,  exert  their  influence  wherever  possible 
toward  the  better  organization  of  society  as  a  whole." 

There  are  many  problems  now  engaging  national  and  inter- 
national attention  in  the  solution  of  which  the  medical  profession 
could  render  service  of  incalculable  value  to  mankind.  The 
weight  of  its  united  opinion  could,  for  instance,  satisfactorily 
determine  the  settlement  of  public  health  measures  now  under 
consideration,  e.  g.,  the  supervision  and  control  of  food  supplies, 
urban  and  rural  sanitation,  child,  school,  personal,  social  and 
industrial  hygiene,  to  which  may  be  added  many  kindred  sub- 
jects that  affect  community  life,  even  the  much-vexed  question 
of  the  enforcement  of  prohibition.  Moreover,  medical  men, 
disinterested  as  they  are,  seeing  as  they  do  both  sides,  could 
help  greatly  in  bringing  about  between  employers  and  employees 
the  mutual  understanding  and  open  dealing  needed  to  insure 


6     FINNEY:  OPPORTUNITIES  AND  RESPONSIBILITIES  OF  SURGEON 

industrial  peace  and  progress.  The  list  of  opportunities  might 
be  extended  almost  indefinitely.  However,  one  other  question 
only  will  be  mentioned  in  this  connection  because  it  intimately 
concerns  all  individuals  in  all  nations.  It  has  to  do  with  the 
prevention  of  future  wars  by  a  just  settlement  of  the  problems 
growing  out  of  the  late  war. 

Members  of  the  medical  profession  entered  the  service  during 
the  war  more  largely  than  did  those  of  any  other  profession, 
and  have  for  this  reason  fairly  earned  the  right  to  be  heard. 
Moreover,  through  experience  and  observation  they  alone  can 
tell  the  full  extent  of  the  mental  and  phsyical  disabilities  caused 
by  war  and  the  terrific  human  wastage  resulting  therefrom. 

What  more  effective  indictment  could  be  brought  against 
war  and  its  attendant  barbarities  than  that  which  could  be 
drawn  up  against  it  by  the  medical  profession?  Fortunately, 
the  world  conscience  is  seemingly  at  last  becoming  aroused  and 
tardy  efforts  are  being  made,  as  shown  by  the  recent  peace  con- 
ference held  in  this  city  under  the  auspices  of  our  own  govern- 
ment, to  retrieve  in  some  small  measure  w^hat  was  the  real 
tragedy  of  the  war  so  far  as  we  as  a  nation  are  concerned,  namely, 
the  failure,  from  whatever  cause,  of  our  country  to  assume  the 
leadership  of  the  world  in  establishing  the  principle  of  righteous- 
ness in  all  international  relations,  which  is  the  only  sure  founda- 
tion for  a  just  and  lasting  peace. 

By  common  consent,  at  the  present  moment  there  is  no 
question  confronting  the  world  that  concerns  so  intimately 
every  individual  in  every  nation  as  a  proper  and  just  settlement 
of  the  many  perplexing  questions  growing  out  of  the  late  war, 
and  the  institution  of  effective  measures  to  prevent  a  repetition 
of  its  horrors.  In  the  final  analysis  the  medical  profession  is  in 
a  position  to  wield  a  powerful  influence  in  moulding  public 
opinion  in  favor  of  universal  disarmament  and  the  establishment 
of  the  principle  of  arbitration  by  agreement  between  nations, 
thus  doing  away  with  the  necessity  for  the  continuance  of  huge 
armies  and  navies.  Meanwhile,  common  prudence  demands 
that  we,  as  a  nation,  maintain  a  reasonable  degree  of  prepared- 


FINNEY:  OPPORTUNITIES  AND  RESPONSIBILITIES  OF  SURGEON      7 

ness,  so  long  as  other  nations  continue  active  preparations  for 
war.  Personally,  I  should  like  to  see  this  Association  of  the 
leading  surgeons  of  the  country  go  on  record  as  favoring  those 
principles  embodied  in  the  League  of  Nations,  the  Quadruple 
Agreement,  or  in  whatever  form,  so  long  as  we  surgeons,  accupy- 
ing  the  position  that  we  do,  go  on  record  as  actively  identified 
with  and  heartily  supporting  this  movement.  For  just  as  sure 
as  the  night  follows  the  day,  so  surely  will  we  or  our  descendants, 
in  spite  of  narrow-minded  politicians,  reactionary  senators  and 
other  obstructionists,  yet  see  the  day  when  the  civilized  peoples 
of  the  earth  will  be  brought  together  into  a  society  of  nations, 
call  it  by  whatever  name  you  will,  and  this  cruel,  hateful  thing 
that  we  call  war,  with  its  attendant  appalling  loss  of  life  and 
limb,  will  have  been  superseded  by  a  less  barbarous  method  of 
settling  international  disputes.  But  they  say  this  is  Utopian, 
idealistic,  impossible  of  accomplishment.  Nothing  is  impossible 
when  public  sentiment  becomes  sufficiently  aroused  in  its  sup- 
port. The  same  thing  was  said  of  duelling,  of  equal  rights  for 
women,  of  national  prohibition,  and  a  hundred  other  things 
whose  accomplishment  has  long  since  become  an  established 
fact. 

I  have  dwelt  thus  at  length  upon  this  phase  of  the  subject 
under  consideration,  indulging  the  hope  that  that  magnificent 
spirit  of  unselfish  devotion  to  country  and  to  humanity  which 
so  characterized  and  controlled  every  activity  during  the  recent 
war,  may  be  again  revived  in  all  of  its  unselfish  glory,  and  so 
inspire  the  minds  and  hearts  of  all  good  citizens,  including  the 
members  of  our  beloved  profession,  that  they  may  cast  off  the 
shackles  of  ultra  conservatism  and  professional  isolation  and 
rise  to  the  full  heights  of  leadership  in  affairs  other  than  those 
strictly  professional,  for  which,  by  training  and  by  influence, 
they  are  preeminently  fitted. 

What  the  world  needs  today  in  order  to  lift  it  out  of  the  terrible 
state  of  disorder  and  unrest  in  which  it  finds  itself  is  the  leader- 
ship of  men  of  vision,  with  high  ideals,  unselfish,  with  faith  in 
God,  in  mankind  and  in  the  future;  men  of  discernment  who 
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have  learned  in  the  school  of  life  that  most  important  of  all 
lessons,  namely,  that  the  only  permanent  solution  of  the  grave 
problems,  both  national  and  international,  with  which  we  are 
now  confronted  is  the  practical  application  of  the  principles  of 
the  golden  rule ;  who  know  that  the  only  way  in  which  to  over- 
throw and  permanently  overcome  the  forces  of  evil  is  by  sup- 
planting them  with  something  better,  and  who  have  the  initiative 
and  the  ability  to  carry  out  their  ideas.  Their  war  and  peace 
records  show  that  the  Fellows  of  the  American  Surgical  Associ- 
ation possess  these  qualities.  Thus  far  our  leadership  has 
been  largely  directed  toward  the  advancement  of  surgery. 
May  we  not  now  devote  our  attention  and  energies  no  less  in 
this  special  direction,  but  be  willing  so  to  extend  our  sphere  of 
usefulness  as  to  include  active  cooperation  in  civic  and  national 
affairs?  Those  splendid  lines  of  J.  G.  Holland  apply  here  with 
especial  force: 

"God  give  us  men!     A  time  like  this  demands 
Strong  minds,  great  hearts,  true  faith  and  ready  hands, 
Men  whom  the  lust  of  office  does  not  kill; 
Men  whom  the  spoils  of  office  cannot  buy; 
Men  who  possess  opinions  and  a  will ; 
Men  who  have  honor  and  who  will  not  lie; 
Men  who  can  stand  before  a  demagogue 
And  scorn  his  treacherous  flatteries  without  winking. 
Tall  men,  sun-crowned,  who  live  above  the  fog 
In  public  duty  and  private  thinking." 

The  responsibility  of  the  surgeon  to  his  patients  demands  that 
he  should  fit  himself  in  every  way  possible  to  render  the  most 
beneficent  service  to  those  who  entrust  themselves  to  his  care. 
Every  surgeon  appreciates  the  greatness  of  this  demand  in  these 
days  of  rapid  development  along  so  many  lines.  Even  with 
constant  reading,  there  is  such  a  mass  of  new  material  continually 
accumulating  that  it  is  impossible  for  a  busy  man  to  do  his  work 
and  at  the  same  time  keep  up  with  the  literature.  A  satis- 
factory solution  of  this  problem  remains  to  be  found,  although 
various  remedies  have  been  offered  in  the  shape  of  literary 
abstract  bureaus,  journal  clubs  and  the  like. 
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Although  the  necessity  of  keeping  abreast  of  continuous 
advances  in  medicine  and  surgery  is  burdensome,  the  oppor- 
tunities presented  to  make  real  contributions  to  medical 
or  surgical  science  were  never  greater.  New  vistas  are  being 
continually  opened  as  knowledge  advances.  Think  of  the 
many  problems  awaiting  solution  in  the  special  field  of  surgery. 
Take,  for  example,  just  one,  that  of  cancer.  No  greater  service 
can  be  rendered  mankind  than  the  discovery  of  the  cause,  pre- 
vention arid  satisfactory  treatment  of  this  great  scourge.  The 
stimulus  furnished  by  the  joint  responsibihty  and  opportunity 
that  are  ours  should  urge  us  to  utilize  our  time  and  talents  to 
the  utmost  in  order  that  individually  and  collectively  we  may 
contribute  more  than  our  quota  to  progress  and  achieve  even 
higher  standards  than  those  set  by  our  predecessors. 

The  surgeon,  if  he  would  but  make  the  effort  to  gain  the  con- 
fidence of  his  patients,  may  render  needed  service  other  than 
strictly  professional.  He  may,  for  instance,  share  the  burdens 
inseparable  from  a  surgical  operation;  he  may  help  to  relieve 
the  nervous  strain  and  apprehension  associated  with  entering 
a  hospital  as  a  patient.  By  the  exercise  of  tact  and  consider- 
ation, he  can  lessen  the  dread  of  the  operating-room  and 
anesthetic,  often  more  formidable  than  the  operation  itself. 
Likewise  the  shock  of  bad  news  concerning  unfavorable  operative 
findings  and  results  may  be  softened  and  minimized.  Such 
opportunities  as  these  and  many  more  are  being  continually 
presented  to  us  to  render  invaluable  service  to  those  in  need. 
Too  often  the  science  and  art  of  surgery  so  engage  our  attention 
that  there  is  little  time  left  to  give  to  the  development  of  the 
more  personal  side.  Surgeons  are  so  engrossed  in  operating- 
room  and  hospital,  in  office  consultations  and  in  their  daily 
rounds,  that  Httle  time  or  thought  is  given  to  other  and  less 
conventional  aspects  of  professional  life.  Let  us  never  forget 
that  a  surgeon 's  whole  duty  is  not  done  when  he  sends  a  patient 
home  with  a  healed  wound.  It  is  possible  to  have  as  an  end- 
result  a  perfectly  healed  wound  and  permanently  unpaired 
function.     The  war  taught  us,  if  it  taught  us  anything  new  in 
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surgery,  that  restoration  of  function  is  one  of  the  most  important 
parts  of  the  surgeon 's  duty.  It  is  not  enough  simply  to  see  and 
perfunctorily  to  examine  a  patient  as  just  another  more  or  less 
interesting  problem  to  be  solved.  The  true  surgeon  as  a  lover 
of  his  fellow-men  will  not  be  content  to  view  his  patient  from 
this  standpoint  alone  and  then  mechanically  to  operate  upon 
him  and  let  it  go  at  that.  He  will  render  whatever  additional 
aid  and  comfort  may  be  in  his  power.  These  so-called  little 
things  are  often  really  the  big  things,  those  that  truly  count, 
and  which  in  the  last  analysis  go  so  far  toward  making  life 
worth  the  living  for  both  the  patient  and  the  surgeon.  It  is  a 
pity  that  we  think  ourselves  too  busy  to  improve  opportunities 
to  render  little  personal  attentions  to  patients  and  their  friends 
that  are  frequently  remembered  and  valued  long  after  the  more 
showy  professional  services  have  been  forgotten. 

Few  surgeons  are  competent  to  carry  out  satisfactorily  all 
the  details  involved  in  modern  surgery.  The  increasingly  com- 
plex character  of  the  surgeon's  duties  compels  specialization  if 
he  wishes  thoroughly  to  master  any  particular  branch  and  thus 
be  able  to  give  the  best  service  to  his  patients.  The  diagnostic 
clinic  has  come  into  being  in  response  to  this  demand.  Cooper- 
ation and  group  effort  in  some  form  are  essential  nowadays  to 
make  a  complete  diagnosis  and  to  meet  therapeutic  require- 
ments. Here  is  another  responsibility  of  the  surgeon,  satis- 
factorily to  work  out  his  part  in  this  comparatively  recent 
development.  Group  medicine  has  come  to  stay.  It  has  many 
possibilities  for  good,  but  it  has  equally  great  possibilities  for 
evil,  many  of  which  already  are  being  realized.  The  future  must 
determine  how  best  to  regulate  and  control  this  new  phase  of 
practice. 

The  patient  has  the  right  to  expect  of  his  special  surgeon  more 
than  average  knowledge  and  ability.  The  surgeon,  if  he  would 
meet  these  requirements,  must  be  a  leader,  not  a  follower.  He 
should  never  be  content  with  mediocrity.  Incessant  effort  is 
required  in  order  to  make  this  possible.  It  can  be  accomplished 
only  by  close  observation  of  the  work  of  other  surgeons,  obtain- 
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able  by  visiting  their  clinics,  by  reading,  meditation,  studies 
in  laboratory,  ward  and  clinic,  and  by  regular  attendance  upon 
medical  and  surgical  meetings.  All  are  time-consuming  and 
tend  to  prevent  desirable  participation  in  civic  and  other  impor- 
tant duties  and  to  curtail  greatly  the  time  which  one  might 
otherwise  spend  to  his  own  and  his  patient's  satisfaction  and 
benefit  in  the  more  human  side  of  professional  activities. 

In  spite  of  all  the  difficulties  that  beset  the  surgeon's  path- 
way and  his  many  worries  and  disappointments,  there  is  none 
with  whom  he  would  be  willing  to  exchange  places,  because  no 
other  profession  offers  comparable  opportunities  for  personal 
service.  In  view  of  what  surgery  has  been  able  to  accomplish 
in  the  past  and  the  wonders  it  can  perform  at  the  present  time, 
like  the  pilgrims  after  their  glimpse  of  the  celestial  city  from 
the  top  of  the  delectable  mountains,  we  should  proceed  hope- 
fully in  the  prospect  of  still  greater  truimphs  yet  to  come  in  the 
science  and  art  of  surgery,  as  the  result  of  our  labors  and  the 
labors  of  those  properly  trained  by  us  to  be  our  successors. 

Among  the  more  pressing  of  the  immediate  responsibilities 
resting  upon  the  surgeon  is  that  which  involves  the  progress  and 
development  of  his  own  profession.  This  cannot  be  dissociated 
from  those  other  responsibilities  of  which  we  have  been  speaking, 
because  the  interests  of  the  patient,  the  profession  and  the 
surgeon  are  merged  into  those  of  the  public.  Whatever  makes 
for  the  welfare  of  the  one  is  intimately  concerned  in  the  welfare 
of  all.  Hence  it  is  that  we,  as  a  profession,  are  vitally  concerned 
in  any  proposed  radical  departure  from  generally  accepted 
educational  methods.  The  position  of  teachers  and  other 
leaders  of  surgical  thought  and  practice  with  regard  to  changes 
and  innovations  in  established  modes  of  teaching  should  be 
neither  reactionary  nor  too  eager  to  accept  unchallenged  and 
as  ex-cathedra  proposed  changes  because  they  happen  to  emanate 
from  apparently  authoritative  sources.  It  stands  to  reason 
that  surgeons  are  best  qualified  to  judge  of  the  methods  of 
teaching  surgery.  It  is  too  early  as  yet  to  determine  whether 
or  not  the  strictly  full-time  plan  will  prove  best  for  the  teaching 


12     FINNEY:  OPPORTUNITIES  AND  RESPONSIBILITIES  OF  SURGEON 

of  surgery  and  other  clinical  branches.  From  the  general  pro- 
position that  the  incumbent  of  a  chair  of  surgery  should  devote 
his  principal  time  and  attention  to  teaching  and  to  investi- 
gation, there  can  be  no  dissent.  But  will  the  best  results  be 
achieved  by  requiring  professors  of  surgery  to  devote  their  entire 
time  to  departmental  administrative  work,  to  teaching  and  to 
research,  to  the  practical  exclusion  of  other  outside  interests? 
Upon  this  point  there  is  room  for  decided  difference  of  opinion. 
Indeed  it  is  a  question  whether  teachers  in  the  non-clinical 
departments  would  not  be  the  better  for  more  frequent  extra- 
mural contacts  and  greater  personal  competition. 

Both  from  the  standpoint  of  the  teacher  and  the  student  there 
is  a  reasonable  doubt  about  the  ultimate  effect  of  this  method 
of  teaching  surgery.  There  is  a  well-grounded  conviction  in 
the  minds  of  many  competent  to  judge  of  such  matters  that  the 
full-time  plan,  if  followed  rigidly,  will  have  a  narrowing  effect 
upon  those  trained  under  it  and  will  tend  to  develop  the  cloistered, 
institutional  type  as  distinguished  from  the  broad-minded  man 
of  affairs  which  has  hitherto  characterized  the  surgeon.  Let 
us  not  be  hypercritical,  but  retain  an  open  mind  and  a  receptive 
attitude  toward  any  possible  advance  or  improvement  in  present 
methods.  We  would  be  recreant  to  our  trust  if  we  did  other- 
wise. 

There  is  a  responsibility  resting  upon  the  public  as  well  as 
upon  the  profession,  an  obligation  that  devolves  upon  both 
individuals  and  corporations  that  have  amassed  wealth  to 
devote  a  portion  of  it  to  promote  the  study  of  disease  and  the 
advancement  of  responsible  agencies  engaged  in  the  care  of 
the  sick  and  the  relief  of  the  suffering,  such  as  hospitals,  medical 
schools,  research  institutions  and  the  like.  The  particular 
methods  to  be  employed  in  the  carrying  out  of  this  work  should 
not,  in  consequence  of  these  benefactions,  become  the  object 
of  dictation  or  control.  However  groundless  may  be  the  fear 
of  such  interference  with  institutional  and  academic  freedom, 
unfortunately  the  impression  has  been  created  that  there  is 
danger  lest  in  this  way  medical  education  may  be  too  strongly 


FINNEY:  OPPORTUNITIES  AND  RESPONSIBILITIES  OF  SURGEON     13 

committed  to  a  course  of  action  as  yet  only  in  the  experimental 
stage  and  of  which  insufficient  opportunity  is  as  yet  available 
to  enable  us  to  judge  as  to  its  real  merit.  By  all  means  let  us 
welcome  assistance  from  every  source  and  by  its  aid  endeavor 
to  advance  medical  education  in  general  and  the  training  of 
competent  surgeons  in  which  we  are  more  especially  interested, 
but  let  us  not  accept  as  a  principle  for  universal  application  any 
new  proposition  until  it  has  been  thoroughly  tested  in  institutions 
sufficiently  well  endowed  and  equipped  to  pass  final  judgment 
upon  the  experiment.  Therefore,  before  committing  ourselv^es 
to  any  revolutionary  action  in  regard  to  medical  education  and 
surgical  training,  let  us  weigh  carefully  the  opportunities  that 
it  offers  for  both  good  and  evil,  balancing  the  one  against  the 
other  and  be  sure  always  to  follow  the  Biblical  injunction,  "Prove 
all  things,  hold  fast  that  which  is  good." 

There  is  real  danger  lest  in  our  zealous  search  after  truth  we 
may  lose  our  perception  of  relative  values  and  unduly  stress  one 
branch  of  knowledge  to  the  detriment  of  others  of  perhaps  equal, 
or  even  greater,  importance.  In  that  charming  address,  the 
last  and  one  of  the  best  of  the  many  scholarly  and  delightful 
poems  in  prose  that  he  has  delivered,  entitled  ''The  Old 
Humanities  and  the  New  Science,"  Sir  William  Osier  traces  their 
interrelationship  and  makes  clear  the  lack  of  conflict  between 
them.  In  his  inimitable  style,  he  establishes  their  mutual 
dependence  the  one  upon  the  other,  if  the  best  results  are  to  be 
obtained,  and  indicates  how  the  trend  in  modern  liberal  education 
is  toward  a  closer  union  between  humane  letters  and  natural  science . 

In  the  broader  and  more  humanitarian  sense  medicine  is  an 
altruistic  profession.  In  the  last  analysis,  this  quality  plays 
an  important  part  in  all  professional  activities.  It  controls 
the  various  relations  of  the  surgeon  to  society.  It  determines 
his  responsibility  to  his  patients.  Science,  on  the  other  hand, 
is  impersonal.  It  deals  with  things,  with  problems,  with  facts, 
only  incidentally  and  more  or  less  remotely  with  people.  From 
the  direction  which  the  newer  and  more  scientific  developments 
in  medicine  are  taking,  there  is  grave  danger  that  the  increased 
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emphasis  placed  upon  this  important  phase  of  the  education  of 
the  doctor  may  cause  the  humanitarian  and  altruistic  aspects 
of  the  subject  to  fail  to  receive  due  consideration.  There  is 
much  in  medicine  besides  scientific  interest  in  the  patient. 
There  is  something  of  value  in  the  training  and  equipment  of 
the  doctor  that  science  does  not  supply.  Let  us  see  to  it  that 
the  proper  balance  is  maintained  between  the  scientific  and  the 
humanitarian  aspects  of  the  subject. 

Just  what  constitutes  research  and  just  how  important  a  role 
it  should  play  in  the  curriculum  of  the  medical  school  are 
questions  of  prime  importance.  Relatively  greater  value  is 
being  attached  to  it  now  than  ever  before,  and  rightly  so.  The 
danger  that  confronts  us  as  teachers,  however,  is  that  we  may 
again  lose  our  sense  of  proportion  and  magnify  this  one  important 
function  of  the  medical  school  at  the  expense  of  others.  It  should 
at  all  times  be  borne  in  mind  that  the  most  important  function 
of  the  medical  school  is  the  training  of  public  servants,  the  making 
of  good  doctors.  If  a  list  were  to  be  made  of  the  more  evident 
tendencies  of  present-day  medical  education,  it  would  include 
the  glorification  of  research,  the  increased  emphasis  placed  upon 
the  allied  sciences,  chemistry,  physics,  biochemistry,  etc.,  and 
the  pa>dng  of  less  attention  to  the  fundamental  subjects  of 
anatomy,  physiology,  pathology,  bacteriology,  therapeutics, 
etc.,  and  the  apparent  leaving  out  of  account  the  human  element 
in  the  training  of  the  medical  student;  in  short,  more  theory 
and  less  practice.  Have  we  not  here  a  confusion  of  two  ideas, 
namely,  that  of  the  medical  school  proper  and  that  of  the  research 
institute?  Are  we  quite  fair  to  the  student  in  failing  to  give 
him  a  sufficiently  thorough  background  before  expecting  of  him 
scientific  research  for  which  he  may  have  no  natural  aptitude 
or  may  never  become  properly  equipped? 

The  ultimate  effect  of  this  ultra-scientific  development  upon 
the  profession  will  undoubtedly  be  to  raise  the  general  standard 
of  intelligence.  Physicians  as  a  class  will  be  better  acquainted 
with  the  allied  sciences,  perhaps  more  highly  educated  than  at 
present,  but  will  they  be  better  doctors?     Will  they  be  better 
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able  to  diagnose  and  to  cope  with  disease  in  all  of  its  protean 
manifestations  and  to  deal  with  correlated  problems  of  patients 
wherein  friendly  interest  and  advice  are  often  of  equal  or  of 
even  greater  importance  than  attention  to  physical  ailments. 
Are  we  not  already  overeducating  our  medical  students  in  some 
respects,  and  may  it  not  be  that  we  are  demanding  too  much  of 
them?  May  we  not  be  attempting  to  cram  too  much  into  their 
heads  in  a  given  time,  so  much,  in  fact,  that  they  are  unable 
thoroughly  to  digest  it?  The  inevitable  result  is  that  many  of 
them  are  being  turned  out  of  our  medical  schools  with  a  mass 
of  unassimilated,  incoordinated  facts,  which  they  do  not  fully 
understand  and  cannot  properly  use.  They  are  frequently 
unable  to  distinguish  the  really  important  from  the  unimportant ; 
attempting  to  make  original  investigations  when  they  are  unable 
to  recognize  and  correctly  interpret  many  of  the  most  common 
and  famihar  phenomena  of  disease.  Doctor  Osier,  in  the  address 
previously  cited,  in  referring  to  the  extraordinary  development 
of  modern  science  and  the  consequent  necessity  for  specialization, 
says:  "Applying  themselves  early  to  research,  young  men  get 
into  the  back  waters  far  from  the  main  stream.  They  quickly 
lose  their  sense  of  proportion,  become  hypercritical,  and  the 
smaller  the  field,  the  greater  the  tendency  to  megalocephaly." 
This  explains  many  of  the  inferior  contributions  appearing  in 
medical  journals  and  masquerading  under  the  guise  of  research. 
The  fact  that  a  certain  series  of  operations  was  done  upon  dogs, 
does  not  make  it  scientific  research  any  more  than  does  the 
fact  that  another  series  done  upon  human  beings  prevents  it 
from  being  classed  as  such.  It  all  depends  upon  the  circum- 
stances under  which  each  was  done.  The  proper  mental  attitude, 
the  scientific  spirit  and  approved  methods  are  all  that  is  necessary 
to  transform  ordinary  surgical  routine  into  real  investigation. 
As  thinking  medical  men,  teachers  of  surgery  in  our  respective 
schools,  it  is  our  duty  to  foster  research  by  stimulating  the 
scientific  curiosity  of  our  students  by  the  character  of  our  own 
teaching  and  work  and  then  suggesting  to  them  ideas  for  further 
study.     We  should  observe  our  students  carefully  and  select 
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out  the  few  who  have  the  true  investigative  spirit  and  the  neces- 
sary persistence  in  order  to  take  advantage  of  it,  for  they  are 
indeed  rarcB  aves.  Encourage  these  in  every  way  and  do  not 
hamper  them  with  conventional  restraints.  True  genius  never 
pulls  well  in  double  harness,  but  does  best  when  going  alone. 
Cultivate  and  nourish  the  real  investigator  as  you  would  a 
hothouse  plant.  In  this  way,  by  developing  and  making  more 
productive  the  individuals  specially  endowed  by  nature,  research 
can  be  better  encouraged  and  greater  progress  be  made  than 
in  the  vain  attempt  to  make  investigators  out  of  all  students. 
The  average  student  who  makes  up  the  mass  of  the  profession 
can  be  well  trained  to  take  care  of  the  sick.  He  can,  at  the  same 
time,  be  given  the  right  attitude  of  mind  toward  work,  study, 
thought,  research  and  the  manifold  opportunities  and  respon- 
sibilities of  the  profession  toward  society,  and  last,  but  not  least, 
he  can  be  taught  his  true  relation  to  his  patients,  namely,  that 
of  service. 

Let  us,  teachers  of  surgery,  responsible  for  the  proper  training 
of  students,  strive  to  maintain  in  the  curricula  of  our  schools 
the  proper  balance  between  the  science  and  the  art  of  medicine 
and  not  make  the  mistake  of  diverting  our  medical  schools 
from  their  legitimate  function.  Much  of  the  difficulty  in  medical 
education  today  is  attributable  to  the  lack  of  a  thorough  under- 
standing between  those  working  in  non-clinical  and  clinical 
departments.  If  each  group  would  take  the  trouble  to  acquire 
an  intelligent  and  sympathetic  interest  in  the  problems  and  the 
aims  of  the  other,  they  would  meet  upon  common  ground  to 
the  mutual  advantage  of  each,  and  so  hasten  the  discovery  and 
application  of  more  effective  means  to  combat  disease.  The 
fictitious  barrier  now  existing  between  them  would  then  quickly 
disappear.  No  one  whose  interests  are  purely  scientific  to  the 
exclusion  of  the  humanitarian  should  be  in  a  medical  school. 
His  place  is  in  a  research  institute.  No  one  whose  interests  are 
purely  commercial  should  be  in  medicine,  his  place  is  in  business. 
Medicine  has  one  big  job,  the  prevention  and  alleviation  of 
disease.  Medical  schools  should  devote  their  efforts  to  train- 
ing those  capable  and  willing  to  do  this  job. 
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When  a  medical  student  has  been  taught  how  to  observe 
accurately,  how  to  work  honestly  and  what  is  the  proper  attitude 
of  mind  toward  his  fellows,  both  professional  and  lay,  he  may 
be  safely  trusted  to  work  out  his  own  salvation  with  the  assurance 
that  the  best  interests  of  the  patient,  the  public  and  the  profession 
will  be  safeguarded.  The  student  so  instructed  will  sooner  or 
later  find  his  proper  level.  Either  the  science  or  the  art  of 
medicine,  or  both,  will  claim  him  in  response  to  the  leading  of 
the  spirit  that  moves  within  him. 

There  is  an  outstanding  evil  of  which  we  are  all  only  too  fully 
cognizant  and  that  should  be  remedied.  Public  safety  and  the 
good  name  of  the  profession  demand  that  the  pernicious  activities 
of  daring  but  unprincipled  operators  who  are  attempting  to  do 
surgery  without  sufficient  education  or  training  should  be 
curtailed  because  of  the  disastrous  results  inflicted  by  them  upon 
their  patients.  You  and  I  know  how  active  they  are,  for  we 
are  being  constantly  called  upon  to  repair  the  damage  that  they 
have  done,  not  infrequently  amounting  to  permanent  disabihty 
or  loss  of  life.  It  is  an  unpleasant  task  to  wash  our  dirty  linen 
in  public,  but  our  responsibility  to  our  fellow-men  and  our  regard 
for  the  good  name  of  our  profession  require  this  Association  to 
take  some  action,  looking  toward  the  solution  of  this  unpleasant 
problem.  The  American  College  of  Surgeons  has  already  made 
a  beginning  in  attempting  to  elevate  the  standards  of  surgery 
among  its  Fellows,  by  estabhshing  certain  requirements  for 
membership,  standardizing  hospitals  and  in  other  ways.  The 
Council  on  Medical  Education  of  the  American  ^Medical  Associ- 
ation has  also  done  excellent  work  in  this  direction.  But  these 
organizations,  working  independently,  cannot  accomplish  the 
desired  result.  Team  work,  the  united  and  sustained  effort  of 
all  responsible  organizations,  will  be  necessary  to  accomplish 
results.  Upon  a  former  occasion  I  have  emphasized  the  e\dls 
of  ill-ad\dsed  and  poorly-executed  operations  by  untrained 
surgeons,  especially  in  poorly-equipped  private  hospitals,  where 
the  worst  execution  is  done. 

Every  one  of  us  is  aware  of  this  fact,  and  there  is  no  need  for 
Am  Surg  2 
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further  elaboration  here.  These  evils  are  sufficiently  glaring 
and  urgent  to  demand  action  by  the  responsible  surgeons  of 
the  Nation.  The  chief  evils  referred  to  are:  (i)  That  anyone 
licensed  to  practise  medicine  in  any  form  may  set  himself  up  as 
a  surgeon  and  operate  upon  anyone  sufficiently  ignorant  or 
foolish  to  permit  him  to  do  so;  (2)  there  is  no  properly  constituted 
national  authority  to  determine  a  candidate 's  fitness  to  practise 
surgery,  to  grant  him  a  license  or  to  supervise  his  work,  and  in 
case  of  sufficient  cause  to  cancel  his  license  and  prevent  him 
from  further  operating. 

Perhaps  it  is  neither  feasible  nor  desirable  to  exercise  too 
close  supervision,  but  some  remedy  can  and  must  be  found  for 
existing  evils.  It  is  better  that  the  initiation  and  supervision 
of  necessary  reforms  should  come  promptly  from  the  profession, 
or  else  the  State  may  see  fit  to  take  the  matter  into  its  own 
hands  and  give  another  sorry  exhibition  of  ill-advised  action 
by  well-meaning  but  misguided  authority. 

Organized  effort  is  needed  in  order  to  bring  about  effective 
action.  After  mature  deliberation,  I  would  recommend  that 
this  Association  appoint  a  committee  and  request  the  appoint- 
ment of  similar  committees  by  other  representative  bodies  of 
surgeons  and  medical  schools  for  the  purpose  of  holding  con- 
ferences to  devise  effective  means  of  controlling  the  practice 
of  surgery  in  the  United  States.  In  making  this  recommendation, 
we  are  well  aware  of  the  fact  that  at  the  present  time  the  edu- 
cational facilities  and  the  machinery  necessary  to  remedy  these 
evils  are  non-existent.  But  we  are  equally  convinced  that  after 
a  thorough  study  of  the  needs  of  the  situation  a  satisfactory 
plan  can  be  devised  by  means  of  which  prospective  surgeons 
may  receive  adequate  training  under  proper  supervision  and 
be  properly  certified  to  before  beginning  the  practice  of  surgery. 

What  shall  we  say  with  regard  to  the  opportunities  and  respon- 
sibiHties  of  the  surgeon  as  they  primarily  concern  himself? 
This  is  an  aspect  of  the  subject  that  is  usually  given  scant  con- 
sideration. The  surgeon,  like  his  medical  brother,  is  notoriously 
negligent,  even  reckless  of  himself,  his  interests,  his  health,  his 
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means,  and  at  times  even  of  his  own  reputation  where  that  of 
his  patient  is  concerned.  In  his  zeal  to  fit  himself  and  to  keep 
himself  fit  to  render  service  to  his  .fellow-men,  he  forgets  self 
and  disregards  the  ordinary  laws  of  health,  which,  added  to 
intense  mental  and  physical  strain,  tend  to  impair  his  usefulness 
and  ultimately  shorten  his  life.  All  of  us  are  constantly  offend- 
ing in  this  respect. 

Compared  with  other  professions,  the  life  of  the  surgeon  is 
short.     None  but  he  knows  the  weighty  responsibilities  that  he 
has  to  bear,  the  haunting  fears  and  misgivings  inseparable  from 
his  work,  the  questions  of  grave  import  that  he  is  called  upon 
to  decide,  frequently  without  opportunity  for  deliberation  or 
consultation.     How  may  the  surgeon  best  conserve  his  time 
and  energy?     There  are  many  ways  in  which  this  may  be  done. 
One  only  will  be  mentioned:  It  is  the  cultivation  and  practice 
of  system  in  one 's  work.     Nothing  is  more  destructive  of  accom- 
plishment than  the  lack  of  it.     Listen  to  the  words  of  Sir  William 
Osier:  "How  can  you  take  the  greatest  possible  advantage  of 
your  capacities  with  the  least  possible  strain?     By  cultivating 
system.     I  say  'cultivating'  advisedly,  since  some  of  you   will 
find  the  acquisition  of  systematic  habits  very  hard.     There  are 
minds   congenitally   systematic,   others   have   a   life-long   fight 
against  an  inherited  tendency  to  diffuseness  and  carelessness 
in  their  work.     A  few  brilliant  fellows  try  to  dispense  with  it 
altogether,  but  they  are  a  burden  to  their  brethren  and  a  sore 
trial  to  their  intimates.     I  have  heard  it  said  that  order  is  the 
badge  of  an  ordinary  mind.     So  it  may  be,  but  as  practitioners 
of  medicine  we  have  to  be  thankful  to  get  into  that  useful  class. 
Let  me  entreat  you  to  take  to  heart  what  I  say  on  this  matter. 
Forget  all  else,  but  take  away  this  counsel  of  a  man  who  has 
had  to  fight  a  hard  battle,  and  not  always  a  successful  one,  for 
the  little  order  that  he  has  had  in  his  life :   Take  away  with  you 
a  profound  conviction  of  the  value  of  order  in  your  work." 

These  words  were  addressed  to  a  class  of  medical  students, 
but  they  also  apply  with  equal  or  even  greater  force  to  us  students 
of  a  more  mature  growth,  though  I  fear  that  for  some  of  us  at 
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least  the  advice  has  come  too  late  and  will  fall  upon  the  deaf 
ears  of  habit-ridden  men,  confessing  their  sins,  but  like  Sinbad 
with  the  "Old  Man  of  the  Sea,"  unable  to  throw  them  off. 

A  proper  apportionment  of  our  time  between  work,  reading, 
study,  investigation,  meditation,  travel,  recreation,  activities 
other  than  professional,  etc.,  if  consistently  maintained,  will 
result  to  an  astonishing  degree  in  increased  productivity.  One 
has  but  to  look  around  among  the  Fellows  of  this  Association 
in  order  to  observe  the  beneficent  influence  of  orderliness  and 
system.  And  this  is  not  all.  I  am  sure  we  have  all  been 
impressed  and  stimulated,  as  we  have  followed  our  daily  round 
of  duties,  by  the  unlimited  opportunities  as  well  as  the  grave 
responsibilities  that  are  ours.  We  have  also  been  impressed, 
too,  no  doubt,  many  times  by  the  consciousness  of  how  far  we 
have  fallen  short  of  taking  advantage  of  these  opportunities, 
and  how  frequently  we  have  failed  to  accept  fully  the  responsi- 
bilities that  are  ours.  On  the  other  hand,  it  should  not  be 
forgotten  that  talent  and  capacity  vary  widely  in  different 
individuals  as  does  opportunity.  It  is  not  what  one  has  to 
start  with  that  matters  so  much,  as  what  one  does  with  what 
one  has. 

"It's  not  the  hand  Fate  deals  you  that  counts  in  the  game  of  Hfe; 
Mayhap  born  to  poverty,  to  sorrow,  toil  or  strife, 
Or  mayhap  born  to  luxury  and  petted  to  beat  the  band; 
It  isn't  the  hand  Fate  deals  you,  it's  the  way  you  play  your  hand." 

How  often,  in  the  course  of  our  professional  activities  have 
we  not  had  the  opportunity,  indeed  the  privilege,  of  observing 
consummate  courage  and  fortitude  displayed  by  some  patient  or 
loved  one  who  cheerfully,  with  a  smile  on  the  face,  has  bravely 
fought  to  the  finish  a  losing  fight?  Who  has  not  been  made  a 
better  man  by  such  experience? 

How  far  the  opportunities  and  responsibilities  that  come  to 
us  all  in  varying  measure  may  be  met  and  taken  advantage  of 
is  well  illustrated  by  the  accomplishments  of  one  whose  labors 
have  only  recently  come  to  an  end,  one  whom  we  are  proud  to 
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claim  as  an  Honorary  Fellow  of  this  Association,  ^lajor-General 
William  Crawford  Gorgas,  Medical  Corps,  United  States  Army. 
By  his  great  work  in  the  control  of  malaria,  yellow  fever  and 
other  tropical  diseases  he  has  saved  untold  lives,  rendered 
habitable  large  portions  of  the  earth 's  surface  and  made  possible 
the  completion  of  that  colossal  undertaking,  the  Panama  Canal. 
It  was  my  privilege  a  year  or  two  ago  to  be  present  at  the  wonder- 
fully beautiful  and  impressive  services  held  in  old  St.  Paul's 
Cathedral  in  London  in  honor  of  that  great  surgeon,  splendid 
character  and  brave  soldier.  The  signal  honor  accorded  his 
memory  and  the  recognition  of  the  value  of  his  work  by  the 
King  of  England  and  the  English  people  were  well  deserved  and 
will  long  be  remembered  by  a  grateful  profession  and  nation. 
Such  a  career  lies  open  to  but  few,  because  the  one-talent  men 
are  far  more  numerous  than  the  ten,  but  such  an  example  may 
well  serve  as  an  incentive  and  a  goal  toward  which  all  may  strive. 
The  point  of  the  whole  matter  is  this :  To  be  faithful  in  the  few 
things  or  the  many;  to  use  well  our  one  talent  or  our  ten;  to 
employ  to  the  greatest  advantage  to  humanity  what  we  have. 
And  then  in  the  final  reckoning  it  matters  little  whether  we  are 
classed  in  the  one  group  or  the  other:  We  will  have  left  man- 
kind our  debtor ;  we  will  have  rendered  some  real  service  to  our 
fellows;  we  will  have  made  the  world  a  better  place  for  our 
having  lived  therein. 

So,  casting  aside  all  disquieting  regrets  for  the  past  and 
undisturbed  by  the  uncertainties  of  the  present,  looking  stead- 
fastly into  the  future,  let  us  take  courage  and,  in  the  spirit  of 
Ulysses,  advance  with  confidence : 

"Death  closes  all;  but  something  ere  the  end, 
Some  work  of  nobler  note,  may  yet  be  done. 
'Tis  not  too  late  to  seek  a  newer  world; 
Push  off,  and  sitting  well  in  order,  smite 
The  sounding  furrows,  for  my  purpose  holds 
To  sail  beyond  the  sunset,  and  the  baths 
Of  all  the  western  stars,  until  I  die." 


END-RESULTS  OF  OPERATIONS  FOR  CANCER 
.     OF  THE  BREAST 


By  frank  E.  bunts,  M.D. 
cleveland,  ohio 


I  HAVE  not  attempted  in  this  paper  to  collect  statistics  from 
literature  but  rather  to  present  the  available  records  of  the 
end-results  of  operations  for  cancer  of  the  breast  performed 
by  my  associates  and  myself.  The  personal  equation  enters 
so  largely  into  the  computation  of  statistical  results  that  it 
would  seem  best  to  me  to  let  each  report  stand  upon  its  own 
basis  rather  than  seek  to  obtain  an  average  of  the  results  of 
many  different  reporters.  Such  averages  are  useless  as  far 
as  conclusions  of  any  value  are  concerned.  So  many  factors 
enter  into  the  outcome  of  every  case  that  I  sometimes  feel  that 
the  old  method  of  approach,  that  of  a  careful  study  of  the  indi- 
vidual case,  might  be  of  the  greatest  value.  Into  such  an 
analysis  must  enter  the  question  of  heredity,  for  even  if  cancer 
be  not  hereditary  there  may  at  least  be  an  inherited  predis- 
position to  it  in  certain  individuals.  The  end-result  is  affected 
not  only  by  the  type  of  cancer,  but,  probably  even  more,  by 
the  age  of  the  patient.  The  stage  of  growth  also  has  its  un- 
compromising influence,  as  do  also  the  degree  of  metastasis, 
the  regions  or  parts  invaded,  the  physical  resistance  of  the 
patient  and  the  willingness  of  the  surgeon  to  operate  in 
advanced  cases  if  only  to  relieve  pain  and  discomfort.  All  of 
these  factors  have  their  bearing  upon  the  so-called  end-results, 
and  accordingly  the  preponderance  of  one  or  another  of  these 
factors  in  any  series  might  make  the  statistics  of  that  series 
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absolutely  valueless   as   a  basis   of   comparison  with   another 
group  in  which  some  other  factor  or  factors  preponderate. 

The  t>T)e  of  operation  is  often  stressed,  but  this  agam  seems 
to  me  to  be  of  little  more  than  secondary  importance.  The 
extent  of  the  operation;  the  removal  of  the  supraclavicular  as 
well  as  of  the  axillary  glands;  the  removal  of  extensive  areas 
of  skin,  of  one  or  both  pectoral  muscles  or  of  only  part  of  one; 
the  removal  of  the  upper  part  of  the  aponeurosis  of  the  rectus 
muscle-the  value  of  any  of  these  cannot  in  my  opmion  be 
based  upon  statistics,  but  must  depend,  to  a  great  extent,  upon 
the  operator's  own  experience  and  upon  his  estimate  of  the 
indications  as  he  finds  them  in  each  individual  case. 

\  study  of  the  end-results  of  any  series  of  cases,  m  par- 
ticular of  cancer,  requires  that  note  be  taken  not  only  of  the 
treatment  and  later  course,  but  also  of  the  incidence,  possible 
etiological  factors,  and  in  particular  the  duration  of  s>Tnptoms 
before  treatment,  for  it  is  impossible  to  foresee  to  what  extent 
later  studies  may  link  the  prognosis,  even  pnmardy,  to  one  or 
more  of  these  as  well  as  to  the  method  of  treatment.  There- 
fore in  this  study  of  600  cases  of  carcinoma  of  the  breast  which 
have  under  the  care  of  my  associates  and  myself  an  attempt 
has  been  made  to  investigate  the  above  points  as  well  as  the 
postoperative  data. 

In  553  of  these  cases  the  growth  was  primary;  in  47  there 
were  recurrences  after  previous  operation  elsewhere.  These 
latter  cases  have  not  been  included  in  this  study. 

As  to  the  mcidence,  our  oldest  patient  was  eighty-four  years 
of  age,  the  youngest  nineteen,  the  average  age  being  approxi- 
mately fifty  years.  The  prognosis  appears  to  be  m  inverse 
proportion  to  the  age  of  the  patient. 

Regardmg  etiology,  we  were  surprised  to  find  a  definite  history 
of  trauma  m  only  70  cases,  or  12.6  per  cent,  while  in  105,  or 
19  per  cent,  the  patient  gave  an  hereditary  history  of  cancer. 
While,  of  course,  one  cannot  entirely  depend  upon  the  state- 
ments' of  every  patient-which  too  often  are  based  upon  im- 
pressions   rather    than    certain    knowledge -nevertheless    such 
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a  large  percentage  as  is  given  in  the  latter  figure  certainly  appears 
to  be  very  significant. 

The  peculiar  danger  of  the  painlessness  of  the  earlier  stages 
of  new  growths  in  the  breast  is  emphasized  by  the  facts  (i) 
that  the  presence  of  pain  or  tenderness  was  noted  in  only  251 
of  these  histories,  among  which  it  was  a  first  symptom  in  but 
48  cases,  and  (2)  that  in  222  cases  axillary  involvement  was 
diagnosticated  before  operation,  the  involvement  including 
the  supraclavicular  glands  in  21  cases,  the  skin  in  3,  the  inguinal 
glands  in  i,  the  liver  in  i  and  the  femur  in  2. 

Whether  the  delay  before  operation  after  a  lump  was  first 
noticed  in  the  breast  was  due  to  advice  from  the  attend- 
ing physician  or  to  the  reluctance  of  the  patient  to  submit  to 
operation  cannot  be  known.  These  periods  are  given  in  the 
following  table: 

DURATION   OF    SYMPTOMS   FROM   THE   TIME   THE   LUMP  WAS 
FIRST  NOTICED 

Less  than  i  month 37 

I  to  6  months 153 

6  months  to  i  year 81 

1  to  2  years 97 

2  to  3  years 38 

3  to  5  years 33 

5  years 6 

6  years 3 

7  years 2  . 

8  years i 

9  years i 

Over  ten  years 23 

Fortunately,  the  results  of  the  cancer  propaganda  of  the 
past  few  years  is  already  being  manifested  in  our  clinics  by  the 
promptness  with  which  patients  with  lumps  in  their  breasts 
are  being  advised  to  consult  a  surgeon  and  the  increased  readi- 
ness with  which  the  patients  themselves  submit  to  operation. 

As  for  the  later  course  of  our  540  operative  cases  it  has  been 
possible  to  trace  341.  Of  these  174,  or  51  per  cent,  are  living, 
the  length  of  life  to  date  being  distributed  as  follows: 
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Less  than  3  years 80 

3  to  5  years 13 

5  to  10  years 47 

ID  to  15  years 18 

15  to  20  years 12 

Over  20  years 4 

Among  the  167  cases  who  have  died  since  operation,  10  died 
in  the  hospital  and  the  duration  of  life  of  30  is  not  known. 
Among  the  remainder  the  duration  of  life  was  as  follows: 

Less  than  i  year ■  ...  42 

Between  i  and  2  years 27 

Between  2  and  3  years 19 

Between  3  and  5  years 20 

5  years 5 

6  years       4 

7  years       i 

8  years 2 

9  years 2 

13  years 2 

15  years i 

17  years i 

18  years i 

Among  these  the  cause  of  death  is  given  as  metastasis,  61; 
recurrence,  13;  pneumonia,  5;  cancer,  7.  It  would  seem 
almost  certain  that  the  deaths  listed  above  as  due  to  pneumonia 
and  cancer  should  also  be  classified  as  due  to  metastases.  The 
remaining  11  died  from  causes  which  were  not  related  to  the 
operation  or  the  disease,  viz.,  one  each  from  dropsy,  chole- 
lithiasis, nose-bleed,  heart  trouble,  tuberculosis,  h}'perthy- 
roidism,  diabetes  and  ''stroke,"  t>^hoid  fever,  stomach  trouble, 
neuritis  and  old  age. 

Unfortunately  in  our  study  thus  far  we  have  not  linked  the 
end-results  with  the  character  of  the  involvement  and  the 
extent  of  the  operation  in  the  various  cases.  Such  data  will 
be  offered  in  later  reports. 

As  for  recurrences  we  have  reports  of  72  among  the  341  cases 
whose  later  postoperative  history  has  been  traced.  The  loca- 
tion of  these  recurrences  is  given  in  the  following  table: 
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recurrence  and  metastases 

I.  Single 

Near  incision 17 

In  axilla 9 

In  breast 15 

In  opposite  axilla 2 

In  opposite  breast 5 

In  glands  of  neck i 

In  spine 2 

In  pectoral  region I 

In  thoracic  wall 2 

In  scalp 1 

In  femur      .  ' i 

In  uterus i 

Carcinomatosis 2 

II.  Multiple 

Near  incision  and  opposite  breast I 

"  "  "   breast i 

"   glands  of  neck 3 

"   axilla 2 

"   chest I 

In  axilla  and  glands  of  the  neck 2 

"  *'         "  "         and  the  chest I 

"        breast     i 

In  scalp  and  shoulder I 

The  periods  within  which  the  recurrences  appeared  were 
stated  in  63  cases,  among  which  they  occurred  in  less  than  six 
months  in  28.5  per  cent;  from  six  months  to  five  years,  55.5 
per  cent;    after  five  years  in  15.3  per  cent. 

The  following  table  gives  the  complete  report  of  this  series: 

PERIOD   AFTER   OPERATION   WHEN   RECURRENCE   OR 

METASTASIS   APPEARED 

Within  6  months 18 

6  months  to  i  j^ear 14 

1  to  2  years 10 

2  to  3  years     .      .      .      .    • 6 

3  to  5  years 5 

5  years .•      •      •  3 

7  years "...  i 

8  years 3 

10  years 2 

25  years i 
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A  few  special  comments  are  suggested  by  these  figures  and 
by  the  experience  of  my  associates  and  myself  in  individual 
cases. 

The  tendency  of  recent  years  has  been  away  from  the  more 
extensive  deforming  operations.  J.  B.  Murphy  was  among 
the  first  to  advocate  less  resection  than  is  required,  for  example, 
by  the  Halsted  operation. 

In  the  experiences  of  my  associates  and  myself  there  have 
been  few  recurrences  in  the  skin,  excepting  in  cases  in  which 
massage  had  preceded  the  operative  treatment,  and  these  have 
yielded  readily  to  roentgen  ray  or  radium.  Recurrences  in  the 
liver  were  not  much  more  frequent  than  recurrence  in  the 
opposite  breast  or  axilla,  and  if  we  were  to  follow  logically  the 
theory  which  had  led  many  to  adopt  the  routine  removal  of 
the  upper  sheath  of  the  rectus  we  might  also  feel  it  necessary 
to  remove  the  opposite  breast  and  to  dissect  out  the  opposite 
axilla. 

Our  statistics  indicate  clearly  that  it  is  useless  to  fLx  an  arbi- 
trary time  after  operation  when  if  no  recurrence  has  been  noted 
the  cancer  shall  be  considered  cured— a  three-year  or  even  a 
five-year  limit  means  little  or  nothing,  for  recurrences  have 
taken  place  after  more  than  fifteen  years.  It  may  be  objected 
that  these  late  cases  are  not  recurrences  but  are  new  cancer 
growths.  Possibly  so,  but  certainly,  in  view  of  the  varying 
dates  at  which  undoubted  recurrences  do  occur,  it  is  not  pos- 
sible arbitrarily  to  set  a  date  at  which  they  shall  be  deemed 
new  growths  and  not  metastases. 

The  wide  range  of  tissues  within  which  recurrences  are  found 
makes  it  diflicult  indeed  to  conceive  of  a  sufficiently  extensive 
operation  to  prevent  the  possibility  of  such  a  termination. 
In  our  earlier  cases  we  uniformly  gave  roentgen-ray  treatment 
after  operation,  but  while  this  appeared  to  benefit  many  there 
were  other  cases  in  which  the  unusually  rapid  recurrence  made 
us  hesitate  to  continue  this  procedure  as  a  routine.  The  ex- 
planation of  the  uncertainties  of  the  roentgen-ray  treatment 
may  perhaps  be  that  in  some  instances  we  were  getting  a  real 
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therapeutic  dose,  which  is  always  of  benefit,  while  in  others, 
owing  to  the  uncertain  measurement  of  the  roentgen-ray 
dosage,  we  only  secured  the  stimulating  or  irritation  dose  which 
facilitates  rather  than  retards  growth.  With  the  establish- 
ment of  more  certain  methods  for  measuring  the  dosage  we  have 
tentatively  resumed  the  use  of  the  roentgen-ray  and  are  care- 
fully watching  the  results.  The  use  of  deep  roentgen-ray  therapy 
in  the  treatment  of  cancers  of  the  breast  to  the  exclusion  of 
operation  opens  a  hopeful  but  thus  far  nonproductive  field  of 
speculation. 

Conclusions.  The  successful  treatment  of  cancer  of  the 
breast,  as  of  any  other  pathological  condition,  should  be  strictly 
individualized. 

The  ultimate  sequelae  depend  more  upon  the  stage  and  dis- 
semination of  the  growth  when  it  is  presented  for  treatment 
than  upon  any  defined  method  of  operation. 

Greatly  increased  data  regarding  the  value  of  the  preoperative 
and  postoperative  use  of  the  roentgen-ray  and  of  radium  are 
required  before  final  conclusions  can  be  drawn,  although  there 
seems  little  doubt  of  the  value  of  radium  applied  directly  in  the 
axilla. 

The  substitution  of  the  roentgen-rays  or  of  radium  for  surgical 
treatment  cannot  safely  be  considered  at  the  present  time. 

The  early  removal  of  any  growth  remains  the  one  and  only 
sure  method  of  treatment. 


RESULTS  TO  DATE  IN  THE  TREATMENT  OF  PRIMARY 

INOPERABLE  CARCINOMA  OF  THE  BREAST 

BY  RADIATION 

A  REPORT   OF   83    CASES  IN  THE  BREAST   CLINIC   AT  THE 
MEMORIAL  HOSPITAL,   NEW  YORK 


By  burton  J.  LEE,  M.D. 

NEW  YORK 


Since  the  establishment  of  the  breast  clinic  at  Memorial 
Hospital,  in  the  fall  of  1919,  there  has  been  a  systematic  effort 
to  study  the  whole  problem  of  carcinoma  of  the  breast.  Begin- 
ning with  the  pioneer  work  done  by  the  late  Dr.  H.  H.  Jane- 
way  prior  to  191 9,  considerable  progress  has  been  made  in  the 
treatment  of  inoperable  mammary  cancer  by  radiation,  and 
the  present  report  mcludes  not  only  the  cases  under  my  own 
supervision  but  also  those  of  my  colleagues  at  the  hospital. 
All  of  the  patients  were  admitted  in  the  years  191 8,  1919  and 
1920,  leaving  a  period  of  sixteen  months  since  the  last  case  under 
report  began  treatment. 

A  primary  inoperable  breast  carinoma  is  one  in  which  one  or 
more  of  the  following  factors  are  present: 

(a)  Fixation  of  the  breast  tumor  itself  to  the  chest  wall. 

(b)  Involvement  of  the  supraclavicular  nodes. 

(c)  Definite  involvement  of  the  opposite  axillary  nodes. 
(d).  Diffuse  subcutaneous  nodules. 

(e)  Diffuse   inflammatory   carcinonoma   involving   a   con- 
siderable skin  area. 
(/)    Chest  metastases— pleural  or  mediastinal, 
(g)  More  remote  metastases. 
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All  surgeons  will  not  perhaps  be  In  accord  with  these  indi- 
cations of  irioperability. 

(a)  We  believe  that  fixity  to  the  chest  wall  places  the  patient 
in  the  inoperable  class.  Under  these  circumstances  several 
additional  areas  are  usually  the  seat  of  the  disease. 

(b)  We  have  considered  involvement  of  the  supraclavicular 
nodes  a  sign  of  inoperability  because  we  believe  that  a  com- 
plete dissection  of  this  area  is  practically  impossible  without 
a  division  of  the  clavicle  itself.  We  have  taken  this  position 
after  careful  consideration  of  the  usual  course  of  the  cases  with 
supraclavicular  involvement,  with  and  without  operation. 

In  the  clinic  several  cases  which  we  had  considered  inoper- 
able because  of  supraclavicular  involvement,  and  were  treating 
by  radiation,  have  gone  elsewhere  and  had  a  radical  operation 
performed.  One  such  case  entered  the  clinic  with  definite, 
small,  hard,  supraclavicular  nodes.  She  returned  six  weeks 
later,  following  a  radical  amputation,  with  the  supraclavicular 
nodes  three  times  as  large  as  when  we  first  saw  her,  and  in  spite 
of  any  type  of  radiation  is  rapidly  succumbing  to  the  disease. 
In  our  judgment  this  patient  was  made  distinctly  worse  by  the 
radical  procedure  adopted.  We  have  also  noted  that  a  definite 
fulness  in  this  region  often  precedes  the  appearance  of  distinct 
nodes,  the  first  node  usually  palpable  being  the  one  directly 
behind  the  inner  end  of  the  clavicle.  Nevertheless  this  sequence 
is  not  invariable  and  we  consider  the  case  inoperable  only  when 
definite,  firm  nodes  may  be  palpated. 

(c)  If  the  surgeon  cannot  palpate  axillary  nodes  it  is  no  proof 
that  numerous  small  nodes  may  not  be  present,  but  when  a 
definite  hard  node  is  to  be  felt  in  the  opposite  axilla  one  may 
feel  reasonably  sure  that  this  indicates  carcinomatous  involve- 
ment. Not  infrequently  we  have  found  the  opposite  axilla 
the  seat  of  disease,  often  without  apparent  involvement  of  the 
opposite  breast. 

{d  and  e)  No  question  can  exist  in  the  minds  of  any  surgeon 
that  the  patient  is  inoperable  in  the  presence  of  diffuse,  sub- 
cutaneous nodules  or  diffuse  cancerous  involvement  of  the  skin. 
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We  have  numerous  examples  of  these  types  of  metastases  in 
the  clinic  treated  by  operation  or  radiation,  or  by  both  methods, 
and  we  have  a  very  deep  conviction  that  radiation  offers  much 
the  better  outlook  for  the  patient. 

(/  and  g)  No  one  can  doubt  that  pleural  and  mediastinal 
metastases,  as  well  as  a  spread  of  the  disease  to  remote  areas, 
indicates  inoperability. 

A  case  having  been  classified,  two  questions  are  asked  con- 
cerning it: 

First:  What  can  we  do  for  this  patient? 
Second :  What  may  we  learn  from  this  patient? 

A.  What  can  be  done  for  the  primary  inoperable  carcinoma 
of  the  breast? 

1.  Check  considerably  the  rate  of  growth  of  the  carcinoma, 
frequently  causing  a  considerable  regression  and  at  times  a 
disappearance  of  the  carcinoma.  The  persistence  of  a  mass 
in  the  breast  may  not  necessarily  indicate  that  active  carcinoma 
is  still  present.  Fibrous  tissue  replacement  may  leave  a  definite 
hard  tumgr  mass,  which  may  be  misleading  in  estraiating  the 
exact  effect  of  radiation  upon  the  tumor  itself. 

2.  Involved  nodes  in  the  axillary  or  supraclavicular  regions 
may  be  expected  to  regress  considerably,  and  in  some  instances 
they  have  entirely  disappeared  under  treatment  by  radiation. 

3.  A  fixed  breast  tumor  may  be  rendered  mobile,  permitting 
a  palliative  operation  with  removal  of  the  breast  itself,  elimin- 
ating the  possibiHty  of  subsequent  ulceration.  Four  of  our 
cases  who  are  doing  particularly  well  received  this  type  of 
treatment. 

4.  Relieve  in  some  measure  the  patient's  discomfort  and 
pain.  The  effect  upon  spinal  metastases  has  been  variable, 
but  in  a  few  instances  there  has  been  a  marked  relief  of  pain 
over  a  considerable  period. 

One  is  compelled  to  admit  that  certain  cases  presenting  them- 
selves at  the  hospital  are  altogether  too  advanced  to  hope  for 
any  good  result  by  any  means  of  treatment.  Too  much  emphasis 
cannot  be  placed  upon  the  unwisdom  of  promising  patients 
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with  advanced  disease  remarkable  results  from  radiation  or 
any  other  form  of  treatment.  Such  cases,  however,  are  often 
given  mild  roentgen-ray  radiation  for  the  moral  effect,  but  the 
family  are  told  what  we  believe  to  be  the  truth  concerning  the 
case.  The  social  service  department  of  the  hospital  has  done 
a  fine  humanitarian  work  in  the  care  of  these  patients— dressing 
ulcerating  areas  where  home  conditions  of  the  patients  permit 
it  and  providing  for  the  entry  of  other  cases  into  institutions 
devoted  to  this  incurable  group. 

But  the  surgeon  may  ask  at  once,  Is  not  this  a  general  disease, 
and  what  of  the  mediastinal,  pleural  and  pulmonary  metastases, 
as  well  as  those  of  the  spine,  liver,  etc.?  We  fully  appreciate 
the  rapidity  with  which  dissemination  occurs  and  are  convinced 
that  it  spreads  far  more  rapidly  to  other  areas  than  up  to  the 
present  time  we  have  fully  realized.  Nevertheless  at  first  it 
is  a  local  disease  and  therefore  amenable  to  local  attack  in  its 
early  stages.  I  venture  to  express  the  belief  that  ultimately 
a  more  complete  radiation  of  the  chest  areas  will  be  routinely 
practised  in  the  effort  to  forestall  and  check  any  possible  early 
involvement  in  these  regions.  The  problem  of  such  a  program 
is  not  devoid  of  many  practical  difficulties,  for  normal  inter- 
vening tissues  are  also  extensively  radiated  and  the  patient's 
general  resistance  may  be  seriously  lowered  with  marked  anemia 
and  aggravated  digestive  disturbances,  following  a  prolonged 
radiation;  therefore  any  effort  to  completely  radiate  the  chest 
and  mediastinum  must  take  into  account  the  patient's  general 
strength  and  her  reaction  to  radiotherapy. 

B.  What  may  we  learn  from  the  patient?  The  clinical  path- 
ological data  being  developed  in  the  institution  will  ultimately 
throw  much  light  upon  this  problem.  Statistics  are  always 
uninteresting  and  frequently  misleading,  but  there  are  a  few 
facts  concerning  the  group  under  report  which  I  will  briefly 
touch  upon.  The  complete  Hst  of  cases  appended  contains 
additional  data. 

Age.  The  age  of  the  patients  varied  from  twenty- two  to 
eighty-four  years,  the  average  being  fifty-four. 
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Between  the  ages  of  21  to  30 2  patients 

"  "  "       31  to  40 II         " 

"  "         "      41  to  50 22       " 

"  "         "      51  to  60 28 

"  "         "      61  to  70 II 

"         "      71  to  84 7        " 

(In  two  patients  no  age  was  mentioned.) 

Trauma.  As  a  possible  etiological  factor,  fairly  definite 
trauma  was  present  in  24  of  the  83  cases,  or  28.9  per  cent. 

Lactation.  Thirty-five  of  the  patients  had  never  had  a  lac- 
tating  breast,  giving  a  percentage  of  42.2  per  cent.  Approxi- 
mately one-third  of  the  patients  presenting  themselves  at  the 
hospital  with  breast  carcinoma  have  never  had  a  lactating  breast. 

Pathology.  Whenever  it  is  possible  a  section  of  the  tumor 
tissue  is  secured.  We  are  succeeding  more  regularly  in  this 
effort  in  the  past  two  years  than  in  the  years  1918  and  191 9, 
there  being  pathological  reports  upon  33  of  the  83  patients,  6 
upon  very  advanced  cases  and  26  out  of  the  57  patients  con- 
sidered suitable  for  treatment.  Of  the  34  cases  in  which  path- 
ological examinations  were  made,  8  showed  fibrocarcinoma, 
12  carcinoma  simplex,  9  alveolar  carcinoma,  4  infiltrating  car- 
cinoma and  I  plexiform  carcinoma.  In  5  instances  the  tumor 
was  believed  to  have  a  sweat-gland  origin  rather  than  one  from 
breast  tissue  itself.  We  hope  later  to  develop  some  data  upon 
the  behavior  of  these  so-called  sweat-gland  carcinomata  of  the 
breast,  but  at  the  present  time  have  nothing  to  offer. 

The  primary  inoperable  carcinoma  has  usually  gone  into  the 
infiltrating  stage  whatever  the  primary  type  of  tumor  may  have 
been.  In  fact,  if  one  searches  diligently  throughout  the  whole 
tumor  one  may  find  varied  types  of  carcinoma,  perhaps  in  one 
section  fibrocarcinomatous  elements  and  in  another  area  a 
more  markedly  cellular  appearance.  Early  in  the  disease  certain 
anatomical  types  may  be  expected  to  run  a  certain  clinical 
course.  An  encapsulated  adenocarcinoma,  which  later  goes  on 
to  a  f ungating  stage,  runs  an  entirely  different  clinical  course 
than  a  hard  fibrocarcinoma  of  an  older  woman  or  a  diffuse 
markedly  cellular  carcinoma  in  a  young  woman.  However, 
Am  Surg  3 
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when  the  disease  has  become  more  fully  developed,  a  histological 
study  of  a  single  specimen  removed  from  a  breast  cancer  may 
give  very  little  information  to  the  surgeon  concerning  the  prob- 
able clinical  course  of  the  disease  from  that  time  on.  Never- 
theless, it  is  advantageous  that  pathological  data  be  obtained 
whenever  it  is  possible. 

Treatment  by  Radiation.  Frequent  visits  to  the  breast 
follow-up  clinic  make  it  possible  to  obtain  accurate  data  upon 
the  progress  or  regression  of  the  disease.  A  weight  record  gives 
a  very  fair  index  of  the  patient 's  state  of  health,  though  we  have 
observed  in  many  instances  an  advance  of  the  malignant  pro- 
cess with  no  loss  of  weight  or  obvious  impairment  of  the  health. 
On  the  other  hand,  when  a  case  of  inoperable  breast  cancer  begins 
to  lose  weight  rapidly  we  realize  that  not  many  months  will 
elapse  before  the  patient  will  succumb  to  the  disease.  In  his 
study  of  the  treatment  of  breast  carcinoma  by  radiation  the 
writer  wishes  to  acknowledge  the  hearty  cooperation  given  to 
him  by  Dr.  Herendeen,  the  roentgenologist  at  the  Memorial 
Hospital. 

Treatment  by  Roentgen  Ray.  If  the  growth  is  one  of 
considerable  size  we  usually  rely  upon  roentgen-ray  radiation. 
This  is  given  in  cycles  of  four  or  five  treatments  per  cycle,  at 
intervals  of  one,  two  or  three  days  between  treatments.  The 
breast,  anterior  chest  wall,  lateral  chest  wall,  axillary  and  supra- 
clavicular regions  are  covered  by  this  radiation.  The  usual 
dosage  with  a  ten-inch  spark-gap  is  fifteen  minutes  of  treatment, 
using  a  ten-inch  focal  distance,  4  ma.  of  current  and  4  mm.  of 
aluminum  filtration.  This  gives  the  average  patient  a  very 
definite  erythema  of  the  skin  but  no  blistering.  There  is,  how- 
ever, a  wide  variation  in  susceptibility  to  radiation,  and  while 
some  stand  a  larger  amount  of  radiation  than  others  without 
damage  to  the  skin,  in  general  the  dosage  outlined  is  a  safe  one 
to  use.  The  danger  of  overradiation  by  roentgen  ray  must 
always  be  borne  in  mind.  It  is  far  better  to  be  satisfied  with 
a  reasonable  result  than  to  attempt  the  impossible.  Marked 
telangiectases  developing  in  the  skin  should  be  considered  a 
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contraindication  to  further  treatment  by  radiation.  If  this 
precaution  is  not  observed  ulceration  will  often  ensue  with  at 
times  a  development  of  an  epithelioma.  There  is  no  instance 
in  this  report  of  any  patient  developing  epithelioma  from  over- 
radiation. 

If  the  tumor  tissue  is  quite  superficial,  or  there  are  numerous 
subcutaneous  nodules,  or  there  is  a  diffuse  pseudoinflammatory 
involvement  of  the  skin  by  the  new  growth,  roentgen  ray  for 
a  shorter  period,  giving  a  more  superficial  dosage,  yields  the 
best  results.  There  have  been  some  remarkable  disappearances 
of  skin  nodules  and  carcinomatous  skin  involvement  by  this 
means.  As  a  rule  the  whole  side  is  radiated,  including  the 
supraclavicular  and  axillary  regions.  An  interv^al  of  five  or 
six  weeks  is  allowed  to  elapse  before  the  second  cycle  of  treat- 
ment is  undertaken,  and  in  the  meanwhile  the  patient  is  seen 
several  times  that  the  reaction  to  radiation  may  be  observed. 

As  a  rule  the  effect  upon  the  breast  tumor  or  upon  the  axillary 
or  supraclavicular  nodes  from  this  type  of  radiation  is  a  dis- 
tinct diminution  in  size  appreciable  in  from  three  to  seven  weeks. 
If  after  two  or  three  such  cycles  there  seems  to  be  no  further 
advance  in  the  disease,  it  is  wiser  to  defer  radiation  for  a  period, 
the  patient  meanwhile  being  kept  under  observation. 

We  are  convinced  that  unless  the  radiation  causes  a  consider- 
able erythema  of  the  skin  the  underlying  mass  does  not  receive 
sufficient  radiation  to  properly  affect  the  carcinomatous  cells. 
Systematic  treatment  of  chest  metastases  has  not  yet  been 
undertaken  at  the  hospital,  but  we  are  hoping  that  something 
may  be  accomplished  with  our  new  high-powered  machine 
now  in  operation,  giving  200,000  peak  voltage  through  the  tube 
with  a  spark-gap  of  fourteen  inches.  One  cannot,  however, 
forget  when  one  is  radiating  carcinoma  deep  within  the  chest 
cavity  that  everything  between  that  point  and  the  source  of 
radiation  is  also  being  heavily  radiated,  furnishing  a  serious 
obstacle  to  effective  radiation  of  the  tumor. 

Treatment  by  Radium.  The  type  of  cases  best  suited  to 
radiation  by  means  of  radium  are  small  breast  tumors  with 
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involvement  of  axillary  and  supraclavicular  nodes  and  tumors 
involving  the  sternum  and  chest  wall  to  a  moderate  degree. 
With  the  small  breast  tumor,  after  compbte  roentgen-ray 
radiation,  the  insertion  of  radium  bare-tubes,  using  i  mc.  per 
cubic  centimeter  of  breast  tumor,  gives  very  satisfactory  results. 
This  insertion  of  bare-tubes  is  done  under  novocaine  anesthesia. 
The  tubes  are  introduced  through  needle  Canute,  the  little 
glass  tube  containing  the  radium  emanation  being  forced  into 
the  breast  tumor  at  any  desired  point  by  pressing  a  minute 
plunger  in  the  needle.  This  must  be  done  in  a  very  systematic 
fashion  and  one  must  be  reasonably  certain  that  all  parts  of 
the  tumor  have  received  an  adequate  insertion  of  radium.  The 
same  method  may  be  employed  in  the  axillary  region  if  the 
nodes  are  not  closely  adjacent  to  the  brachial  plexus  or  not  too 
deeply  placed  in  an  inaccessible  position.  One  may  introduce 
these  tubes  to  within  a  distance  of  i  cm.  from  the  nerves,  but 
closer  introduction  will  cause  an  intractable  case  of  neuritis. 
The  bare-tubes  containing  the  radium  introduced  through  the 
skin  or  through  a  minute  incision,  which  also  permits  the  removal 
of  a  section,  must  never  be  placed  nearer  than  i  cm.  from  the 
outer  surface  of  the  skin  or  ulceration  will  ensue.  The  treat- 
ment by  bare-tubes  has  given  us  some  excellent  results,  with 
complete  disappearance  of  the  tissues  in  some  instances,  over 
a  period  of  two  years  up  to  the  present  writing. 

Upon  the  other  hand,  a  case  which  has  received  extensive 
external  radiation  by  roentgen  ray  or  radium,  with  beginning 
areas  of  telangiectasis,  is  a  poor  one  in  which  to  insert  radium 
bare-tubes,  as  the  tissue  vitality  is  poor  and  ulceration  may 
ensue.  In  a  tumor  a  little  larger,  say  4  cm.  in  diameter  and 
upward,  we  frequently  make  use  of  a  platinum  needle  carrying 
50  to  70  mc.  of  radium  gas,  contained  in  glass  tubes,  the  platinum 
needle  having  a  thickness  of  0.4  mm.  This  is  introduced  through 
the  skin  into  the  tumor  and  is  allowed  to  remain  there  until 
the  new  growth  receives  approximately  50  mc.  hours  of  treat- 
ment for  I  cc  of  tumor  tissue.  The  needle  is  partially  with- 
drawn at  fixed  intervals,  permitting  radiation  of  additional 
parts  of  the  tumor.     We  have  had  some  excellent  regressions 
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by  this  method,  and  in  one  instance  an  entire  disappearance 
of  the  tumor.  A  suflEicient  time,  however,  has  not  elapsed  to 
determine  whether  or  not  there  may  be  a  reappearance  of  the 
carcinomatous  mass. 

External  radiation  by  means  of  a  radium  pack,  using  8500  to 
9000  mc.  hours  for  70  sq.  cm.  of  surface,  at  a  distance  of  6  cc 
from  the  skin,  with  a  filtration  of  0.5  mm.  of  silver  and  2  mm. 
of  brass,  gives  frequently  an  excellent  regression  in  a  small,  well- 
localized  tumor  of  the  breast,  sternum  or  chest-wall,  and  axillary 
nodes  are  also  treated  by  a  similar  pack  placed  over  the  base 
and  anterior  aspect  of  the  axilla.  The  supraclavicular  region 
is  best  radiated  by  means  of  the  brass  tray  containing  radium 
emanation  if  the  nodes  are  superficial,  the  distance  from  the 
skin  being  3  cm.,  with  a  filtration  similar  to  that  of  the  pack, 
giving  2500  to  3000  mc.  hours  of  treatment.  If  the  nodes  are 
extensively  involved  or  more  deeply  placed  the  pack  is  prefer- 
able. External  radiation  with  radium  may  be  repeated  at  a 
like  interval  to  the  roentgen-ray  treatments,  and  patients  are 
followed  in  the  meantime  to  determine  the  exact  response  to 
radiation. 

Pathological  Changes  from  Radiation.  Aside  from  the 
clinical  evidence  of  marked  diminution  in  size  or  even  complete 
disappearance  of  a  tumor  by  radiation  there  are  also  macro- 
scopic and  microscopic  changes.  Macroscopically  small  areas 
of  necrosis  may  be  seen  for  a  distance  of  i  cm.  in  all  directions 
from  the  point  of  insertion  of  radium  bare-tubes,  and  the  same 
type  of  gross  necrosis  may  be  evidenced  following  external 
radiation.  The  microscopic  effects  following  treatment  by 
radium  and  roentgen  ray  may  be  very  marked,  consisting  in 
hyperchromatism  of  the  nucleii,  hydropic  degeneration  of  the 
cytoplasm  of  the  cell  and  a  granular  degeneration  of  the  con- 
nective-tissue stroma  surrounding  the  carcinomatous  cells. 
Ultimately  the  tumor  cells  may  disappear  and  nothing  but  a 
grandular  detritus  remain.  Frequently  well-marked  endar- 
teritis may  be  observed  in  the  bloodvessels  within  the  radiated 
area.  Eventually  the  fully  radiated  areas  are  reduced  to  hard 
fibrous  cicatricial  tissue. 
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Duration  of  Life.  We  have  found  such  a  starthng  dif- 
ference in  the  Hfe  history  of  these  cases  that  at  times  it  almost 
seems  as  if  the  rapid  and  slow  cases  must  be  different  diseases. 
One  patient  presenting  herself  at  the  clinic  had  never  been 
operated  upon  and  had  never  been  treated,  but  had  lived  for 
twenty-two  years  with  a  carcinoma  en  cuirasse  covering  a  large 
part  of  the  anterior  chest  wall.  She  eventually  succumbed  to 
the  disease.  At  the  moment  we  doubt  the  wisdom  of  attempt- 
ing to  draw  any  conclusion  as  to  the  prolongation  of  life  in  a 
case  of  inoperable  carcinoma  of  the  breast  treated  by  radiation. 
Few  figures  upon  this  subject  can  be  obtained.  Lazarus  Barlow 
as  far  back  as  1904  and  1905,  stated  that  the  average  life  of 
untreated  carcinoma  or  unoperated  carcinoma  of  the  breast  was 
38.5  months. 

The  total  duration  of  life  of  patients  in  this  report  is  as  follows : 

In  the  very  advanced  group  (of  26)  we  found  that  the  duration 
before  treatment  averaged  two  years,  5.8  months,  with  a 
maximum  duration  for  one  patient  of  twenty-two  years  and  a 
minimum  duration  of  two  weeks.  The  duration  after  admission 
to  the  hospital  averaged  approximately  four  months,  with  a 
maximum  duration  of  one  year  and  a  minimum  duration  of 
two  weeks.  The  average  total  duration  of  life  for  the  very 
advanced  cases  was  two  years,  9.2  months.  Maximum  duration: 
twenty- two  years,  five  months;  minimum,  nine  weeks. 

In  cases  which  seemed  suitable  for  treatment  we  found  that 
the  average  duration  before  treatment  was  two  years  and  four 
months,  the  longest  duration  in  one  case  being  eighteen  years, 
the  shortest  one  month.  The  duration  of  life  after  admission 
gave  an  average  of  one  year,  seven  and  a  half  months;  the 
longest  duration  being  four  years  and  the  shortest  two  months. 
The  average  total  duration  of  life  in  these  fift\-seven  cases  was 
four  years  and  three-tenths  of  one  month;  the  longest  case 
gixing  a  duration  of  nineteen  years  and  eight  months  and  the 
shortest  one  year  and  two  months.  As  one  may  really  see,  the 
average  duration  in  the  fifty-seven  cases  favorable  for  treat- 
ment was  almost  a  year  longer  than  the  figure  of  38.5  months 
quoted  from  Barlow. 
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Finally,  as  to  the  Imng  and  the  dead:  At  the  present  writing 
all  of  the  26  advanced  cases  are  dead  and  the  details  concerning 
them  will  be  found  in  the  tabulated  report  which  accompanies 
the  written  text. 

Of  the  57  cases  which  seemed  worthy  of  treatment  25  are 
today  alive  and  13  of  them  are  doing  well.  The  tabulated  results 
of  the  25  cases  is  appended  in  order  that  the  data  may  be  more 
readily  available. 


I.  Doing 

badly: 

No. 

Initial. 

Duration  after  treatment. 

5 

E.  M. 

3  years,  8  months 

8 

A.  T. 

3  years,  5  months 

18 

A.  H. 

2  years,  9  months 

23 

M.  K. 

3  years 

29 

M.  B. 

15  months  (data  incomplete) 

28 

A.  B. 

I  year,  6  months 

31 

CD. 

2  years,  3  months 

41 

C.  M. 

13  months  (data  incomplete) 

43 

M.  M. 

2  years,  2  months 

48 

M.  0. 

I  year,  7  months 

51 

A.  H. 

15  months  (data  incomplete) 

55 

L.  G. 

I  year  (data  incomplete) 

II.  Doing  well: 

No. 

Initial. 

Duration  after  treatment. 

9 

L.N. 

4  years 

25 

A.  S. 

2  years,  9  months 

26 

E.  T.     . 

3  years,  5  months 

30 

M.  C. 

I  year,  7  months 

32 

M.  D. 

I  year,  6  months 

33 

E.  A. 

I  year,  5  months 

35 

T.  C. 

I  year,  5  months 

36 

A.  F. 

I  year,  11  months 

44 

S.  M. 

I  year,  10  months 

46 

M.  M. 

I  year,  10  months 

47 

M.N. 

2  years,  5  months 

53 

A.  R. 

2  years,  i  month 

56 

M.S. 

I  year,  8  months 
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Average  duration  of  life  after  treatment  of  those  doing  well 
is  two  years  and  3.1  months;  the  longest  duration  since  treat- 
ment being  four  years,  the  shortest  one  year  and  five  months. 

Conclusions.  In  conclusion  the  following  points  should  be 
emphasized : 

1.  Primary  inoperable  carcinoma  of  the  breast  has  shown 
good  results  by  radiation. 

2.  The  patient  must  be  kept  under  constant  clinical  obser- 
vation. 

3.  The  type  of  radiation  must  be  properly  selected  for  each 
individual  case.     No  routine  prescription  will  sufnce. 

4.  Overtreatment  by  radiation  must  be  avoided. 

5.  Very  advanced  cases  are  unsuitable  for  any  form  of  treat- 
ment. 

6.  The  palliative  operation  following  properly  planned  radia- 
tion is  of  service  in  well-selected  cases. 

7.  A  cooperating  social  service  department  makes  a  follow-up 
system  effective  and  gives  humanitarian  relief  to  the  hopeless 
cases. 

8.  The  results  to  date  are  very  gratifying  and  encouraging. 
As  the  disease  itself  and  the  technic  of  radiation  become  better 
understood  we  believe  that  more  and  more  satisfactory  results 
will  follow  and  that  the  possibility  of  still  further  control  of 
the  disease  by  radiation  may  ultimately  be  realized. 


END-RESULTS  OF  ONE  HUNDRED  CASES   OF 
CARCINOMA  OF  THE  BREAST 


By  homer  gage,  M.D. 

AND 

DONALD  S.  ADAMS  M.D. 

(By  Invitation) 

worcester  mass. 


We  present  herewith  the  results  of  loo  consecutive  operations 
for  cancer  of  the  breast  performed  between  1905  and  19 19. 
They  were  not  selected  cases.  None  were  refused  operation, 
no  matter  of  how  long  duration  or  how  far  advanced,  unless  it 
was  perfectly  plain  that  disease  which  was  easily  felt  was 
quite  impossible  of  removal. 

They  are  therefore  not  an  index  of  what  can  be  done  in  care- 
fully selected  cases,  but  what  may  be  expected  in  the  average 
run  of  cases  as  they  present  themselves  at  the  clinic  or  hospital 
for  opinion  and  advice. 

Of  the  100  cases,  in  94  a  radical  removal  was  attempted, 
including  in  the  incision  a  wide  margin  of  skin  and  excising  the 
breast,  both  pectoral  muscles  and  the  axillary  contents  en 
masse.  In  7  a  partial  operation  was  done;  the  breast  was 
removed  without  the  underlpng  muscles  and  without  opening 
the  axilla.  This  was  done  sometimes  because  malignancy  was 
not  suspected  until  the  pathological  report  was  received,  and  in 
others  because  the  patient's  general  condition  was  such  that  a 
major  surgical  procedure  seemed  unwarranted. 

In  all  the  cases  careful  microscopical  examinations  were  made 
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of  the  breast  and  axillary  contents  by  Dr.  F.  H.  Baker,  path- 
ologist to  the  Worcester  City  Hospital,  or  by  Dr.  Roger  Kinni- 
cutt,  pathologist  to  the  Memorial  Hospital. 

There  were  2  deaths:  i  from  a  partial  operation,  undertaken 
in  the  presence  of  a  serious  heart  lesion  in  the  hope  of  avoiding 
a  cancerous  ulcer,  with  death  on  the  eighth  day  from  cardiac 
complication,  and  i  about  a  month  after  operation  from  what 
was  said  to  be  diphtheritic  infection  of  the  throat  and  subsequently 
of  the  wound. 

Number  of  cases,  10 1,  covering  years  1905  to  1919,  inclusive. 

Average  age,  fifty-three  years.  Youngest,  twenty-five  years. 
Oldest,  eighty  years. 

Single,  21  per  cent.  Oldest,  seventy-one  years.  Youngest, 
twenty-five  years. 

Married,  79  per  cent.  Oldest,  eighty  years.  Youngest 
thirty-two  years. 

Left  breast  affected,  59  per  cent. 

Right  breast  affected,  41  per  cent. 

Predominating  type  of  lesion,  adenocarcinoma. 

Average  time  between  patient 's  discovery  of  breast  condition 
and  operation,  fourteen  months.  Shortest  time,  one  month. 
Longest  time,  ten  years. 

Percentage  of  patients  dead  due  to  cancer,  68  per  cent. 

Percentage  of  patients  dead  from  other  causes,  11  per  cent. 

Percentage  of  patients  alive  over  a  period  of  three  to  sixteen 
years,  17  per  cent. 

Deaths  due  to  general  cancer,  44. 

Deaths  due  to  visceral  metastases,  12. 

Deaths  due  to  lymphatic  metastases,  9. 

Deaths  due  to  bone  metastases,  3;  femur,  2;  sternum,  i. 

Inconclusive  cases,  2. 

GROUP   I 

Cases  without  recurrence,  alive  and  well,  13. 
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Time  elapsed  since  operation: 

In  2  cases 3  years 

"  2    "  4 

"  I    "  5 

'<     T       "  .         .  6 

"2     "  '..'.'.'.'.'.'..•  8 

"    I    "  9 

"    ,     «  .      .      10  to  i6 

4  

Average 7  •  ^ 

Average  time  between  discovery  of  condition  and  operation 
six  months.  Shortest  time,  two  months.  Longest  time,  two 
years. 

Axilla  involved,  36  per  cent.    Axilla  not  involved,  64  per  cent. 

GROUP   II 

Cases  with  local  recurrence  and  still  alive,  4. 

Time  of  recurrence  after  operation:  One  year,  two  years, 
one  to  three  years,  four  years. 

Length  of  time  since  last  operation:  Ten  years,  seven  years, 
three  years,  three  years.     Average,  five  to  seven  years. 

Average  time  between  discovery  of  condition  and  operation, 
seven  months.  Longest  time,  one  year.  Shortest  time,  six 
weeks. 

Axilla  involved,  66  per  cent.     Axilla  not  involved,  34  per  cent. 

GROUP  III 

Cases  with  no  local  recurrence  but  dead  of  cancer,  35. 
Time  after  operation  to  death: 

6  months  to  2  years ^^ 

4  years ^ 

5  years  3 

6  years  ^ 


7  years 

8  years 


Causes  of  death: 

General  cancer ^3 

Visceral  metastases " 

Lymphatic  metastases      . 4 

Bone  metastases :      •      •      •  ^ 
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Average  time  between  discovery  of  condition  and  operation, 
two  years. 
Axilla  involved,  84  per  cent.     Longest  time,  six  years. 
Axilla  not  involved,  16  per  cent.     Shortest  time,  one  month. 

GROUP   IV 

Cases  having  local  recurrences  which  are  dead,  39. 
Time  of  local  recurrences: 

6  months  to  i  year 23 

2  years  8 

3  years  2 

4  years i 

5  years 2 

6  years I 

7  years i 

9  years i 

Length  of  life  after  operation : 

6  months  to  I  year _     ....  18 

2  years 10 

3  years  3 

4  years  2 

5  years 2 

6  years 3 

9  years  i 

Metastases  causing  death: 

General  cancer 26 

Visceral  cancer .6 

Lymphatic  cancer 5 

Bone  cancer 2 

Average  time  between  discovery  of  condition  and  operation, 

two  years.    Longest  time,  ten  years.     Shortest  time,  two  months. 

Axilla  involved,   80  per  cent.     Not  involved,   20  per  cent. 
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GROUP   V  ^ 

Cases  having  no  local  and  no  general  recurrence  but  dying 
of  other  causes,  lo. 

Time  after  operation: 

3  years ^ 

4  years ....  I 

5  years ^ 

6  years ^ 

7  years 7 

9  years ^ 

15  years 

Causes  of  dqath: 

Cardiorenal ^ 

Apoplexy •^ 

Pneumonia ^ 

Infectious  arthritis ^ 

Accidental  poisoning ^ 

Average  time  between  discovery  of  condition  and  operation 
ten  months.    Longest  time,  two  years.    Shortest  time  one  month. 

Axilla  involved,  25  per  cent.     Axilla  not  involved,  75  per  cent. 

Last  year  in  a  report  of  the  end-results  in  cancer  of  the  breast 
from  the  clinic  of  the  Massachusetts  General  Hospital,  Drs. 
Greenough  and  Simmons  tabulated  their  statistics  in  a  manner 
that  is  readily  copied,  and  if  followed  by  other  reporters  makes 
comparisons  and  combined  statistics  easily  available.  We 
have  therefore  made  a  similar  table  from  the  results  of  our 
own  studied: 

Total  entries  of  carcinoma  of  the  breast loi 

Reentries  (entered  more  than  once) o 

Cases  available  for  study  of  operability,  mortality,  etc.  .  loi 

Recurrence  from  previous  operation o 

Radical  operation 94 

Partial  operation 7 

Xo  operation 

Operative  deaths ^ 
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Operative  mortality 2  per  cent 

Operability:  radical  operations 93.5  per  cent 

Operability:  all  operations loo.o  per  cent 

Inconclusive  cases  lack  pathological  examination        .      .      .      .       o 

Inconclusive  cases  untraced i 

Inconclusive  cases  died  within  time  limit  without  recurrence      .        i 

Cases  available  for  end-result  data 99 

Radical  operations 92 

Partial  operations 7 

No  operation o 

Number  of  cases  alive  and  well 17 

Number  of  cases  died  without  recurrence 10 

Number  of  three-year  "  cures  "  of  all  operations 27 

Number  of  three-year  "  cures  "  of  radical  operations  .      ...     24 

Percentage  of  "  cures "  (all  operations) 27 

Percentage  of  "  cures "  (radical  operations) 26 


Although  we  are  still  far  from  any  accurate  knowledge  of 
the  cause  of  cancer  of  the  breast,  surgical  opinion  is  pretty  well 
agreed  that  it  begins  as  a  purely  local  process,  that  there  must 
be  a  precancerous  stage,  and  that  the  recognition  of  that  pre- 
cancerous stage  is,  from  the  standpoint  of  effective  therapy, 
the  most  important  object  of  investigation. 

There  are  many  forms  of  benign  growth  in  the  breast,  some 
of  which  remain  benign  and  may  be  retained  for  years  with- 
out danger.  But  we  believe  the  instances  in  which  malignancy 
has  followed  a  history  of  a  bunch  which  has  been  present  for  a 
long  time  without  evidence  of  gro\Yth  or  change,  and  without 
symptoms  of  any  kind,  are  too  many  to  be  ignored,  and  are 
therefore  firmly  of  the  opinion  that  a  tumor  in  the  breast  is 
always  a  menace. 

The  seriousness  of  the  menace  varies  directly  according  to 
the  age  of  the  patient,  but  is  never  negligible.  We  believe, 
therefore,  that  it  is  better  to  advise  removal  of  any  persistent 
bunch. 

Furthermore,  we  have  been  interested  in  the  study  of  dis- 
charges from  the  nipple  and  were  not  a  little  surprised  to  see 
in  a  recent  admirable  study  of  benign  tumors  of  the  breast  the 
statement  that  "the  old  theory  that  a  discharge  from  the  nipple 
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called  for  removal  of  the  breast  was  based  on  fear  and  not  on 
fact."i 

In  5  of  the  cases  here  reported,  or  in  approximately  5  per 
cent,  a  bloody  discharge  from  the  nipple  was  the  first  symptom 
observed,  followed  by  a  bunch  which  in  4  cases  was  pronounced 
adenocarcinoma  (the  fifth  I  will  speak  of  in  a  moment).  Of 
these  4  cases,  i  is  living  and  well  nine  years  after  operation; 
I  died  of  apoplexy  two  years  after  operation  without  recurrence, 
and  2  died  of  general  carcinoma. 

The  fifth  case  was  watched  with  unusual  care  for  three  years. 
It  presented  an  intermittent  serosanguineous  discharge  from 
the  nipple;  after  three  years  a  small  bunch  the  size  of  a  pea 
could  be  felt  near  the  margin  of  the  areola.  The  breast  was 
removed  and  the  lump  proved  to  be  a  thickened  and  dilated 
milk  duct,  from  the  wall  of  which  projected  a  small  papillary 
tumor  which  proved  on  microscopic  examination  to  be  cancer. 

A  sixth  case  has  just  come  under  our  observation  which 
seems  to  add  strong  confirmation  of  our  suspicion  of  these 
bloody  discharges  from  the  nipple.  The  patient  presented 
herself  in  November,  192 1,  on  account  of  an  intermittent  bloody 
discharge  which  had  appeared  within  three  months.  Absolutely 
nothing  could  be  found  on  most  careful  examination  of  the 
breast,  and  there  was  at  the  time  no  discharge.  She  was  asked 
to  report  again  in  three  months. 

In  March  she  reappeared  with  a  history  of  continued  dis- 
charge, a  well-defined  hardness  in  the  inner  half  of  the  left 
breast,  pressure  on  which  started  a  bloody  discharge  from  the 
nipple.  Examination  of  the  breast  after  operation  showed 
numerous  small  cysts,  specially  in  the  inner  and  the  upper 
quadrant  of  the  breast  and  a  clearly  defined  area  of  adeno- 
carcinoma w^ith  many  mitotic  cells. 

Our  experience  has  therefore  been  distinctly  suggestive  of 
a  direct  sequence  from  bloody  discharge  to  cancer.  Certainly, 
the  appearance  of  a  bunch  in  the  breast  after  a  chronic  dis- 

1  Jour.  Am.  Med.  Assn.,  No.  12,  78,  860. 
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charge  from  the  nipple  is  an  imperative  indication  for  operation. 
We  cannot  help  feeling  that  when  the  possibility  of  a  subsequent 
malignancy  is  involved  the  preliminary  sign  is  fact  enough  to 
occasion  fear  and  to  warrant  the  removal  of  the  breast.  We  are 
strongly  of  the  opinion  that  any  suspicion  of  pathology  in  the 
breast  demands  the  earliest  possible  surgical  interference. 

The  number  of  cases  included  in  this  report  is  too  small  to 
warrant  any  definite  conclusions.  It  may  be  of  value  in  the 
compilation  of  a  large  number  of  end-results,  and  even  then  it 
must  be  remembered  that  this  represents  a  group  in  which 
operation  was  never  refused  when  the  visible  and  tangible  evi- 
dences of  disease  were  removable;  not  a  group  selected  with 
a  view  to  favorable  results. 

The  only  inferences  which  may  properly  be  drawn  are,  we 
think : 

1.  No  time  limit  can  be  set  beyond  which  recurrence  may 
not  occur. 

2.  Absence  of  malignant  infiltration  of  axillary  glands  war- 
rants much  more  favorable  prognosis. 

3.  Any  lump  in  the  breast  is  to  be  regarded  with  suspicion 
and  carefully  watched. 

4.  Its  persistence,  and  specially  its  activity  as  indicated  by 
increase  in  size,  is  ground  for  its  removal,  though  not  necessarily 
involving  removal  of  the  entire  breast. 

5.  A  continued  discharge  from  the  nipple  means  pathology 
in  the  breast,  must  be  kept  under  close  observation  and  be 
regarded  with  suspicion. 


THE   END-RESULTS    OF   OPER.\TIONS   FOR   CANCER 
OF  THE  BLADDER 


By  WILLIAM  E.  LOWER,  M.D. 

CLEVELAND,    OHIO 


The  desideratum  in  reporting  the  end-results  of  any  series 
of  cases  is  to  present  information  which  will  aid  in  determining 
the  relative  value  of  different  methods  of  treatment.  Only  the 
collected  experience  of  many  observers  over  a  fairly  long  period 
of  time  can  be  of  final  value,  and  it  is  therefore  obvious  that 
only  by  some  uniform  method  of  reporting  end-results  can 
such  a  collective  study  be  made  possible. 

The  need  of  such  uniformity  has  been  impressed  upon  me  in 
my  effort  to  gain  information  regarding  the  end-results  of  the 
treatment  of  malignant  tumors  of  the  bladder  on  account  of 
the  lack  of  the  uniformity  of  the  reports  which  have  appeared 
in  the  literature  especially  as  regards  diagnosis  and  the  results 
of  the  various  methods  of  treatment.  For  example,  some 
authors  consider  that  all  bladder  tumors  are  potentially  malig- 
nant while  others  depend  entirely  upon  histologic  findings. 

The  methods  of  classification  also  vary  greatly.  Buerger's 
classification,  which  has  been  rather  widely  adopted,  is  as 
follows : 

1.  Papilloma. 

2.  Infiltrating  papilloma. 

3.  Papillomata  with  early  changes  into  carcinoma. 

4.  Primary  papillary  carcinoma: 

(a)  Papillary  pol>'poid  type  carcinoma  Type  I. 
{b)  Secondarily     infiltrating     carcinoma,      carcinoma 
Type  11. 
Am  Surg  4 
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5.  Primary  squamous-cell  carcinoma: 

(a)  Infiltrating    carcinoma    derived    from    papilloma, 

(b)  Squamous    type    derived    from   papillary    tumors. 

(c)  Those  derived  from  the  prostate. 

(d)  Metastases  from  source  outside  of  the  bladder. 
Geraghty,  writing  in  191 6,  classified  tumors  from  the  ther- 
apeutic standpoint  as  papilloma,  benign  and  malignant;  papil- 
lary carcinoma,  and  adenocarcinoma.  Malignant  papillomas 
histopathologically,  of  course,  are  as  much  cancer  as  are  papillary 
carcinomas,  but  Geraghty  does  not  classify  a  malignant  papilloma 
as  a  papillary  carcinoma  until  the  growth  has  begun  to  infiltrate 
the  bladder  wall. 

Judd  and  Harrington  make  a  general  division  of  bladder 
tumors  into  two  classes:  one  consisting  of  those  which  can  be 
satisfactorily  treated  by  endovesical  methods  and  the  other  of 
those  requiring  operation;  while  Uhle  and  MacKinney  say 
*' there  are  practically  two  types  of  tumor:  those  amenable 
to  high-frequency  destruction  and  those  that  must  be  dealt 
with  by  radical  operation." 

It  should  be  borne  in  mind  that  it  is  often  impossible  to  deter- 
mine absolutely  the  type  of  growth  even  by  a  frozen  section  at 
the  time  of  operation,  for,  as  is  well  known,  in  many  cases  a 
section  from  the  outer  edge  of  a  tumor  will  not  show  any  malig- 
nancy while  malignant  changes  will  be  manifest  in  a  section 
through  the  base.  We  believe,  therefore,  that  the  cysto- 
scopic  picture  which  shows  whether  the  tumor  is  pedunculated 
or  sessile;  whether  it  is  encrusted  or  sloughing;  whether  it  is 
simple  or  multiple— these  findings  being  interpreted  in  their 
relation  to  the  age  of  the  patient— that  this  picture  is  about  as 
dependable  as  any  method  of  diagnosis. 

The  three  cardinal  symptoms  of  bladder  tumor  are  hematuria, 
pain  and  frequency  of  urination.  As  indicated  above,  however, 
the  diagnosis  of  an  intravesical  neoplasm  cannot  be  made  from 
the  symptoms  alone  but  must  be  established  by  cystoscopic 
findings. 
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According  to  Barringer  the  clinical  findings  pointing  to  malig- 
nancy are: 

1.  Induration  (by  rectal  or  vaginal  examination  or  by  cys- 
toscopy) . 

2.  Slough.     Only  malignant  tumors  slough. 

3.  Lack  of  reaction  to  fulguration.  Braasch  states  that  if  a 
tumor  does  not  respond  to  three  or  four  treatments  by  high- 
frequency  current  it  may  readily  be  concluded  that  it  is  malig- 
nant. 

4.  Age  of  patient.  The  older  the  patient  the  more  likely  the 
growth  is  to  be  carcinoma. 

5.  Multiplicity  and  size  of  the  tumor.  So-called  benign 
tumors  are  more  apt  to  be  multiple. 

In  the  literature  the  inoperability  of  a  large  proportion  of 
cases  of  bladder  tumor  is  rightly  attributed  to  the  length  of 
time  which  elapses  between  the  occurrence  of  the  first  symptoms 
and  the  operation.  In  this  day,  when  the  diagnosis  of  bladder 
tumors  is  comparatively  easy,  these  cases  should  reach  the 
surgeon  earlier.  Lynch  quotes  a  series  of  115  cases  in  which 
70  per  cent  had  had  symptoms  for  from  one  to  four  years  and 
40  per  cent  for  from  three  to  four  years.  In  a  series  of  75 
cases  Caulk  places  the  average  duration  of  symptoms  as  ten  years, 
while  Judd  reports  that  in  a  series  of  181  cases  the  average  dur- 
ation of  symptoms  was  twenty- six  months.  Thomas  gives  the 
duration  of  symptoms  in  a  series  of  62  cases  as  from  two  weeks 
to  twenty-five  years.  Tardy  recognition  of  the  condition  is 
certainly  not  due  to  lack  of  symptoms  but  rather  to  a  lack  of 
appreciation  of  the  importance  of  the  symptoms.  Whether  the 
fault  lies  with  the  general  practitioner  in  failing  to  send  patients 
with  hematuria  to  those  properly  equipped  to  make  an  early 
diagnosis,  or  with  the  urologists  themselves  in  failing  to  acquaint 
the  general  practitioner  with  the  necessity  of  speedily  subjecting 
every  case  of  hematuria  to  cystoscopy  so  that  growths  can  be 
cared  for  in  their  incipiency,  is  a  debatable  point.  Blood  in 
the  urine  is  always  pathological  and  never  physiological.  The 
doctor  who  is  first  consulted  for  hematuria  must  himself  diag- 
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nose  or  have  someone  else  diagnose  the  cause  of  bleeding  before 
any  treatment  is  inaugurated. 

Methods  oe  Treatment.  As  this  report  deals  with  end-results 
for  operations  of  carcinoma  of  the  bladder,  we  can  only  consider 
such  methods  of  operation  as  have  been  in  use  long  enough  for 
statistics  regarding  them  to  be  of  value.  We  must  therefore 
confine  ourselves  to  a  study  of  the  end-results  of  surgical  treat- 
ment, i.  e.,  the  removal  of  the  tumors  by  excision  or  by  the  use 
of  the  actual  cautery.  The  results  of  recent  methods  of  treat- 
ment by  some  form  of  radiation— radium  or  the  roentgen  ray — 
cannot  properly  be  included  at  this  time,  not  because  we  believe 
this  may  not  be  the  method  of  choice  in  the  future,  but  because 
sufficient  time  has  not  elapsed  for  the  end-results  to  be  established. 

We  still  believe  that  carcinoma  is  a  local  disease  and  that 
the  rational  treatment  is  complete  and  radical  excision  of  the 
involved  area;  that  the  disease  remains  local  for  a  long  period 
of  time  and  does  not  metastasize  readily.  Every  effort,  there- 
fore, should  be  made  to  get  rid  of  the  local  involvement. 
Gardner,  in  191 5,  drew  the  conclusion  that  in  the  treatment  of 
carcinoma  of  the  bladder  the  transperitoneal  method  or  sub- 
total cystectomy,  with  wide  resection  of  bladder  wall,  offered 
the  best  method.  I  do  not  believe  that  surgeons  now  feel  that 
the  transperitoneal  method  is  the  method  of  choice.  A  freer 
dissection  of  the  bladder  from  the  peritoneum,  the  walling  oft" 
of  the  surrounding  structures  before  the  bladder  is  opened, 
the  better  protection  of  the  tissues,  and,  where  it  is  possible, 
clamping  around  the  tumor  before  the  bladder  is  opened  and 
cutting  on  the  bladder  side  of  the  clamp,  seem  to  offer  an  effi- 
cient method  of  preventing  contamination  and  the  transplant- 
ation of  cancer  cells. 

Recurrence.  Albarran  has  stated  that  all  vesical  tumors 
are  malignant  or  likely  to  become  so.  In  Clado's  opinion 
recurring  tumors  following  upon  removal  of  benign  papilloma 
are  always  in  the  form  of  malignant  epithelioma.  Young,  in 
1913,  asserted  that  benign  tumors  are  relatively  infrequent, 
and   unless    cured    almost    always    become    malignant.     Judd 
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and  Sistrunk  believe  that  most  of  the  recurrences  come  within 
the  first  few  months  after  operation,  their  statistics  showing 
that  if  the  patient  can  survive  the  first  year  his  chances  to  remain 
well  are  increased.  Geraghty  feels  that  patients  with  multiple 
tumors  seem  more  prone  to  recurrences  than  those  with  only 
one  tumor,  and  that  the  tendency  to  recurrence  grows  pro- 
gressively less  with  each  successive  year. 

This  tendency  of  tumors  of  the  bladder  of  all  grades  of  malig- 
nancy to  recur,  whatever  the  method  of  removal  or  the  thorough- 
ness of  operation,  has  long  been  recognized.  Eternal  vigilance 
is  required.  These  patients  must  be  advised  to  return  at  stated 
intervals  for  cystoscopic  examination.  The  intervals  between 
the  successive  examinations  should  be  three  months,  three 
months,  six  months,  sLx  months,  six  months,  one  year,  one  year 
and  one  year,  thus  covering  a  total  period  of  five  years.  If 
there  is  no  recurrence  during  this  five-year  period  it  may  be 
considered  reasonably  certain  that  there  will  be  no  further 
trouble.  By  using  a  small  cystoscope  the  recurring  examinations 
are  practically  painless.  This  is  an  important  point,  as  patients 
will  not  return  for  repeated  examinations  if  suffering  is  entailed. 

End-results.  As  to  the  end-results  of  the  strictly  surgical 
treatment  of  carcinoma  of  the  bladder  the  data  which  we  have 
been  able  to  secure  from  the  literature  are  about  as  follows: 

In  191 5,  Gardner  reported  on  1702  cases  of  bladder  tumors. 
Of  this  total  369  cases  had  been  collected  by  Gardner  himself. 
Of  the  personally  compiled  series  there  were  178  carcinomata. 
In  58  the  bladder  was  partially  resected  and  in  86  the  growth 
was  excised.  The  operative  mortahty  was  27.5  per  cent  for 
the  resections;  the  percentage  of  recurrence  in  less  than  three 
years  was  43.9,  but  only  2.4  after  three  years;  the  percentage 
of  freedom  from  recurrence  in  less  than  three  years  was  36.5 
and  after  three  years  was  17.  The  operative  mortahty  for 
excisions  was  14  per  cent;  the  percentage  of  recurrences  in 
less  than  three  years  was  76.3  and  after  three  years  was  5.5; 
the  percentage  of  freedom  from  recurrences  was  18  in  less  than 
three  years  and  after  three  years  was  i. 
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In  191 7,  Geraghty  reported  a  series  of  146  cases,  of  which  74 
were  papillary  carcinomata.  Eighteen  cases,  or  25  per  cent  of 
the  74,  were  operable.  Of  the  18  cases,  8  had  died  since  operation, 
and  of  the  10  living,  7  had  been  living  less  than  one  year,  i  for 
four  years,  i  for  five  years  and  i  for  six  years. 

In  1920,  Thomas  reported  62  cases.  Of  the  18  subjected  to 
operative  procedures  50  per  cent  died  in  the  natural  course  of 
their  disease,  excepting  2  operative  deaths,  a  mortality  of  14.3 
per  cent.  No  statement  is  made  as  to  the  exact  number  of 
carcinomata  among  18  cases  operated  upon  and  the  lapse  of 
time  since  operation  is  not  given  for  the  9  survivors. 

In  1922,  Scholl  states  that  of  the  333  cases  of  bladder  tumors 
treated  at  the  Mayo  Clinic  between  1910  and  1920,  216  were 
operable.  ''One  hundred  and  four  (48.2  per  cent)  of  the  216 
from  whom  tumors  have  been  removed  completely  are  alive, 
an  average  of  3.2  years  after  operation;  112  (51.8  per  cent) 
are  dead,  an  average  of  eight  months  after  operation."  Among 
the  168  epithelial  tumors  removed  at  operation  there  were  71 
malignant  papillomata  and  94  solid  carcinomata:  "26  (36.6  per 
cent)  of  the  patients  in  the  first  group  have  been  dead  on  an 
average  of  eleven  months  after  operation  in  contrast  to  67  (71.2 
per  cent)  of  the  latter  group  who  died  on  an  average  of  seven 
and  a  half  months  after  operation;  45  (43.4  per  cent)  of  the 
patients  with  malignant  papillomata  are  alive  on  an  average 
of  three  years  and  three  months  since  their  operation  in  con- 
trast to  27  (28.8  per  cent)  of  the  patients  with  solid  carcinoma 
who  are  alive  on  an  average  of  two  years  and  three  months." 

End-results  in  Personal  Series.  My  personal  records  include 
222  cases  of  bladder  tumors,  among  which  108  were  malignant 
growths.  Operations  were  performed  in  81  of  these  with  an 
operative  mortality  of  9.8  per  cent.  Excision  was  employed 
in  59  (or  72.8  per  cent)  of  these  cases;  the  cautery  was  used  in 
ID,  combined  with  surgery  in  8,  and  transplantation  of  the  ureters 
was  performed  in  4  cases,  in  2  of  which  extirpation  of  the  bladder 
was  done  also. 

We  have  data  regarding  the  length  of  life  of  61  of  the  cases 
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operated  upon  and  of  12  of  those  not  operated  upon.  Among 
the  former,  41  (or  67.2  per  cent)  have  died,  21  (or  51.2  per  cent) 
in  less  than  one  year  after  operation;  the  length  of  life  of  the 
remaining  18  was  distributed  as  follows:  9  less  than  two  years 
after  operation;  3  between  two  and  three  years  after  operation; 
I  within  five  years  after  operation;  the  length  of  life  was  un- 
known in  the  remaining  5. 

Among  the  22  cases  still  living  after  operation  the  length 
of  life  has  been  as  follows:  8  less  than  one  year;  5  between  one 
and  two  years;  4  between  two  and  three  years;  i  five  years  and 
nine  months;  i  six  years;  i  eight  years  and  ten  months;  i 
ten  years;    i  eleven  years. 

Among  the  12  cases  not  operated  upon  7  have  died,  6  in  less 
than  one  year  after  the  consultation;  the  date  of  the  other  is 
not  known.  Of  the  remaining  5  non-operative  cases  2  are 
living  less  than  one  year  after  the  consultation  and  3  between 
one  and  two  years. 

Among  these  cases  of  carcinoma  of  the  bladder  we  have  records 
of  recurrences  in  18,  the  length  of  time  between  the  operation 
and  the  first  recurrence  varying  from  one  month  to  one  and  a 
half  years,  with  i  case  in  which  the  first  recurrence  was  noted 
after  eight  years.  In  7  cases  there  was  a  second  recurrence 
from  one  to  four  months  after  the  first;  in  i  case  two  recurrences 
after  the  first  at  successive  intervals  of  three  months  each;  and 
in  another  3  recurrences  after  the  first  at  intervals  of  two,  ten 
and  five  months  respectively.  This  last  case  is  still  living  two 
and  a  half  years  after  his  primary  operation. 

A  study  of  the  end-results  in  their  relation  to  the  type  of 
operation  has  yielded  the  following  figures : 

Treated  by  excision 64  per  cent 

Recurrence  in 30        " 

Living  over  five  years 7        " 

2  cases  living  over  five  years   with   no   recurrence 
(six  years  and  eleven  years) 

2  cases  living  over  five  years  with  recurrence  (nine 
years  and  ten  years) 

Treated  by  cautery 10 

Living  over  five  years i  (6  years) 

Recurrences o 
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Of  equal  value  from  the  subjective  point  of  view  of  the  patient, 
certainly  with  his  length  of  life,  is  his  economic  status.  Un- 
fortunately we  have  data  regarding  this  point  in  only  a  limited 
number  of  our  living  cases  of  carcinoma.  Of  these,  62.5  per 
cent  report  that  they  are  able  to  do  full  work,  that  is,  that  their 
economic  status  is  100  per  cent  restored;  12.5  per  cent  were 
able  to  do  part-time  work  and  25  per  cent  report  that  they  are 
unable  to  do  any  work. 

Conclusions.  The  following  conclusions  are  drawn  from  the 
available  data  of  cases  reported  in  the  literature  in  this  country 
and  from  my  own  series: 

1.  A  large  percentage  of  the  malignant  cases  are  of  papillary 
origin,  which  means  that  they  were  referred  late  to  the  surgeon. 

2.  The  percentage  of  recurrence  is  great  whatever  the  method 
of  operation,  whether  excision  or  cauterization. 

3.  Recurrence  is  no  contraindication  for  treatment,  as  some 
of  the  best  results  have  resulted  from  operation  on  cases  with 
recurrences. 

4.  Repeated  observation  after  operation  is  absolutely  essential 
if  the  mortality  of  carcinoma  of  the  bladder  is  to  be  reduced. 

5.  The  good  results  of  the  treatment  of  recurrences  are  due 
to  the  fact  that  recurrences  are  nearly  always  local  and  very 
seldom  metastasize. 
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The  technic  of  operations  for  malignant  disease  appeared 
to  be  quite  definitely  standardized  many  years  ago;  that  is, 
the  growth  with  a  wide  margin  of  healthy  tissue  was  excised 
en  Hoc  with  as  large  an  area  as  possible  of  Ijonphatic  drainage. 
For  some  reason  or  other  many  surgeons  did  not  apply  this 
technic  to  carcinoma  of  the  rectum,  preferring  a  local  excision 
of  the  growth  or  an  excision  of  the  growth  by  a  very  narrow 
margin,  making  every  effort  to  leave  the  sphincter  muscle. 

Undoubtedly  the  statistics  from  Vienna,  reported  by  Haus- 
mann,  had  considerable  influence  on  the  t>pe  of  operation, 
for  he  stated  that  of  112  cases  of  carcinoma  of  the  intestines 
which  came  to  autopsy  in  55  the  disease  remained  localized 
in  the  bowel  wall.  Undoubtedly  the  dread  of  an  extensive 
operation  in  this  region  also  had  some  influence,  as  did  also  the 
fact  that  surgeons  were  occasionally  surprised  to  find  that  a 
patient  had  unexpectedly  lived  for  ten  to  twelve  years  after 
a  local  excision.  The  attitude  of  surgeons  from  191 1  to  1920 
is  best  shown  by  these  quotations:  Mr.  Edwards  before  the 
Royal  Medical  Society  in  191 1  said,  "My  chief  object  is  to 
enter  a  protest  against  the  performance  of  an  unnecessarily 
severe  operation  with  a  heavy  mortality  in  cases  attended  with 
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little  risk  to  life  and  which  moreover  entail  no  crippling  of  the 
patient."  He  further  says,  ''I  cannot  agree  with  those  who 
advocate  the  abdomuioperineal  method  any  more  than  with 
those  who  for  a  small  limited  carcinoma  of  the  breast  would 
remove  all  but  the  ribs."  ^Ir.  F.  T.  Paul,  in  the  British  Medical 
Journal  of  191 2,  is  reported  as  saving,  ''Wliy  should  we  under- 
take an  extensive  excision  of  the  mesenten.-  for  the  removal  of 
glands  which  in  all  probabihty  are  not  infected?" 

In  spite  of  the  fact  that  a  few  surgeons  never  approved  of  an 
extensive  operation  for  carcinoma  of  the  rectum  there  has  been 
definite  progress  toward  the  more  extensive  operations  until 
within  the  last  two  or  three  years,  since  when  there  has  been  a 
definite  backward  step.  It  is  xevy  discouraging  to  read  such 
a  statement  as  that  by  Mr.  Herbert  H.  Bro-^Ti.  made  at  the 
meeting  of  the  British  ^Medical  Association  in  1920.  He  said: 
''But  I  can  assure  you  that  a  considerable  proportion  of  the 
patients  upon  whom  I  have  operated,  generalh'  by  the  Kraske 
method,  during  the  past  fifteen  years,  are  alive  and  in  good 
health.  I  have  been  much  impressed  by  the  comparative 
freedom  from  recurrence  in  cases  of  cancer  of  the  bowel  after 
operation.  I  feel  it  a  great  advantage  to  retain  the  external 
sphincter  if  possible." 

It  is  stiU  more  discouraging  when  a  man  hke  Lockhart-]\Ium- 
mery  states  that  he  has  given  up  the  abdominoperineal  operation 
except  in  high  carcinomata  at  the  rectosigmoid  junction. 

Other  well-known  surgeons  have  recently  recommended 
local  excision  or  excision  followed  by  end-to-end  suture.  In 
other  words,  there  are  certain  surgeons  who  still  beheve  that 
carcinoma  of  the  rectum  ahvays.  or  nearly  always,  remains 
localized  in  the  bowel  and  therefore  an  extensive  operation  is 
not  necessary.  This  group  of  men  is  probabh^  influenced  by 
the  occasional  case  which  lives  for  ten  to  twelve  years  after  a 
local  excision  and  by  Hausmann's  statistics  from  Vienna;  they 
certainly  could  not  have  looked  up  the  end-results  of  aU  the 
cases  seen  by  them.  We  might  very  reasonably  ask  of  them 
what  a  small  limited  carcinoma  is  which  Mr.  Edwards  speaks 


6o        JONES,  MC  kittrick:  carcinoma  of  the  rectum 

of?  How  do  we  know  it  and  how  is  it  possible  to  tell  whether 
the  regional  glands  or  perirectal  tissue  are  involved  or  not? 
We  might  better  remove  too  much  in  a  very  occasional  case 
than  too  little  most  of  the  time. 

A  second  group  believes,  but  does  not  give  us  any  proof,  that 
the  posterior  operation  gives  as  good  late  results  and  a  much 
lower  immediate  mortality  than  the  abdominoperineal  operation. 
But  the  only  statistics  of  any  value  are  those  for  the  posterior 
operations  of  some  years  ago.  When  several  large  groups 
showed  that  i6  per  cent  lived  three  years  and  that  the  oper- 
ability  was  about  25  per  cent,  these  figures  do  not  compare  favor- 
ably with  an  operability  of  60  per  cent  and  46  per  cent  of 
three-year  "cures,"  even  though  the  mortality  is  lower.  The 
mortality  in  the  posterior  operation  as  recently  given  by 
Lockhart-Mummery  was  5  per  cent,  while  Crile  reported  20 
cases  without  a  death. 

A  third  group,  which  is  most  persistent,  states  that  as  much 
intestine  can  be  excised  from  below  as  from  above.  This  may 
be  granted ;  but  what  is  of  importance  is  that  it  is  impossible 
to  remove  more  than  a  small  part  of  the  perirectal  fat  and 
mesentery  except  in  a  very  few  favorable  cases.  It  is  time 
that  this  fallacy  should  be  disposed  of  for  all  time.  If  it  is  not 
necessary  to  remove  perirectal  fat  and  mesentery  it  may  be 
granted  that  all  that  it  is  necessary  to  remove  may  be  removed 
posteriorly.  It  is  possible,  we  believe,  to  settle  all  these 
questions  by  statistics. 

We  believe  that  it  is  of  the  greatest  importance  to  consider 
carefully  these  statistics  of  Hausmann,  which  state  that  in 
patients  dying  of  carcinoma  of  the  intestines  but  50  per  cent 
of  them  show  any  growth  outside  of  the  bowel  wall.  This 
means  that  if  we  could  find  some  method  of  removing  the  growth 
by  a  narrow  margin  without  implanting  the  cells  in  the  sur- 
rounding tissue  we  would  be  able  to  cure  permanently  50  per 
cent  of  all  cases  seen  by  us.     But  what  are  the  facts? 

Up  to  191 5  several  large  groups  of  cases  operated  upon  by 
the  posterior  route  showed  that  probably  not  over  25  per  cent 
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of  the  cases  seen  were  operated  upon,  and  after  this  careful 
selection  there  was  a  mortality  of  i6  per  cent,  and  of  those 
surviving  the  operation  but  i6  per  cent  lived  three  years;  that 
is  about  4  per  cent  of  the  patients  seen  lived  for  three  years 
instead  of  50  per  cent  being  permanently  cured,  as  should  be 
if  Hausmann's  observations  are  correct. 

If  we  consider  the  Sir  Harrison  Cripps  series,  which  is 
the  best  for  the  posterior  route  that  I  know  of,  we  find  that  9 
per  cent  of  the  total  number  seen  were  alive  three  years  later. 

If  we  now  consider  the  most  extensive  operation,  the  one 
coming  nearest  the  ideal,  that  is  the  combined  abdomino- 
perineal operation  of  Miles,  in  which  there  is  no  possibility  of 
implantation  of  cells  directly  from  the  growth,  we  find  that 
22.7  per  cent  of  the  total  number  seen  will  be  alive  at  the  end 
of  three  years  and  11.3  per  cent  at  the  end  of  five  years.  It 
will  be  seen  that  while  this  is  a  great  improvement  over  the 
posterior  operation  this  number  is  far  below  the  50  per  cent 
of  permanent  cures  which  Hausmann's  statistics  lead  us  to 
believe  should  be  our  goal.  As  it  is  impossible  to  implant  cells 
by  direct  contact  with  the  growth  in  the  one-stage  abdomino- 
perineal operation  we  are  forced  to  the  conclusion  that  we 
scatter  cells  through  the  lymphatics  beyond  the  field  of  oper- 
ation in  39  per  cent  of  the  cases  operated  upon,  or  Hausmann's 
observation  is  not  correct.  If  Hausmann's  statement  is  cor- 
rect, it  is  a  severe  indictment  of  our  present  method  of  operating 
and  we  must  begin  at  once  to  change  our  technic  in  order  to 
make  it  possible  to  avoid  the  dissemination  of  cancer  cells. 
It  is  our  opinion  that  Hausmann's  statement  is  not  entirely 
correct,  for  we  believe  that  cells  were  already  scattered  about 
at  the  time  the  autopsies  were  made,  but  were  not  found  by 
him,  for  in  the  cases  operated  upon  in  which  no  metastases 
were  found  the  recurrences  are  not  evident  in  many  cases  for 
one,  three,  five  or  even  more  years. 

If  with  the  most  extensive  operation  we  can  do  we  can  only 
have  1 1.3  per  cent  of  the  patients  seen  by  us  walking  about  the 
streets  at  the  end  of  five  years,  how  can  we  take  any  interest 
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in  remarks  such  as  I  have  quoted  above  by  Mr.  Brown,  who 
has  a  "considerable  portion"  of  the  patients  operated  upon 
by  him  in  the  last  fifteen  years  walking  about  the  streets  at 
the  present  time? 

Is  it  not  time  that  the  value  of  various  operations  should  be 
determined  definitely  by  figures  rather  than  by  the  impressions 
of  surgeons,  which  are  admitted  by  everybody  to  be  particularly 
fallacious.  Because  some  surgeon  decides  to  do  a  perineal 
operation  in  the  great  majority  of  cases,  and  states  that  he 
thinks  the  late  results  are  as  good  as  in  the  abdominoperineal 
operation,  it  is  not  necessarily  so.  If  the  results  are  as  good, 
then  he  must  have  improved  very  much  upon  any  posterior 
operation  which  had  been  done  previously. 

Those  surgeons  who  believe  in  local  excision,  those  who  be- 
lieve in  leaving  the  sphincter,  those  who  believe  in  resection 
by  a  narrow  margin  and  end-to-end  suture  and  those  who 
believe  in  the  posterior  operation  not  as  occasionally  necessary 
but  as  the  operation  of  choice,  should  give  us  the  proportion 
of  cases  operated  upon  to  those  seen  and  their  end-results, 
for  they  have  all  been  done  enough  times  to  give  us  definite 
knowledge  as  to  the  late  results. 

We  hold  no  brief  for  any  particular  operation,  but  we  do 
feel  that  it  is  the  duty  of  surgeons  who  are  doing  this  work  to 
look  to  the  end-results  and  not  merely  to  the  immediate  mor- 
tality. What  we  want  is  the  operation  that  will  give  us  the 
largest  number  of  living  patients  at  the  end  of  three  to  five 
years  out  of  the  total  number  seen.  It  seems  to  us  that  any 
operation  is  of  very  little  value,  no  matter  how  low  the  im- 
mediate mortality  is,  if  but  25  per  cent  of  the  cases  seen  can 
be  operated  upon.  We  should  not  advise  an  operation  which 
preserves  the  sphincter  and  gives  but  a  year  of  relief,  for  it  is 
well  known  that  patients  soon  accustom  themselves  to  a  colos- 
tomy, and  an  extensive  operation  with  a  colostomy  gives  a 
much  longer  period  of  relief. 

It  makes  very  little  dift'erence  what  Hausmann  says  about 
the  localization  of  the  growth  in  the  intestine,  nor  does  it  make 
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any  difference  what  Mr.  Edwards,  Mr.  Paul  or  Mr.  Brown 
says,  the  hard  fact  remains  that  we  are  able  to  operate  upon 
not  more  than  65  per  cent  of  the  cases  seen  and  that  but  11.3 
per  cent  of  the  total  number  seen  are  alive  five  years  later  even 
with  an  extensive  operation.  It  is  also  true,  we  believe,  that 
not  over  2  per  cent  of  all  are  alive  ten  years  later.  The  facts 
are  about  the  same  as  Dr.  Bloodgood  expresses  them  about 
carcinoma  of  the  breast,  "They  are  all  dead,  that  is  certain, 
no  matter  what  they  died  of." 

Before  we  consider  any  operation  it  is  well  to  get  all  possible 
facts  in  regard  to  the  lymphatic  drainage  of  the  rectum.  Prob- 
ably the  most  reliable  and  comprehensive  description  of  the 
lymphatics  is  that  of  Mr.  Ernest  Miles,  who  divides  them  into 
three  zones:  (i)  Zone  of  downward  spread— that  is,  the  perineal 
skin,  ischiorectal  fat  and  external  sphincter.  (2)  Zone  of 
lateral  spread,  which  includes  the  levators,  retrorectal  lymph 
nodes,  those  in  relation  to  branches  of  the  internal  iliacs,  pros- 
tate, base  of  the  bladder,  posterior  vaginal  wall  and  base  of 
broad  ligaments.  (3)  Zone  of  upward  spread— that  is,  the 
peritoneal  floor  of  the  pelvis,  pelvic  mesocolon,  paracolic  lymph 
nodes,  and  a  group  of  glands  at  the  bifurcation  of  the  left  com- 
mon iliac  artery.  These  zones  were  mapped  out  by  IMiles 
from  recurrences  following  four  series  of  cases,  the  operation 
in  each  succeeding  series  being  more  extensive  than  in  the  pre- 
ceding. It  is  the  zones  of  upward  and  downward  extension 
of  Miles  which  are  of  the  greatest  importance  in  determining 
the  operation  to  be  advised.  If  we  accept  Miles 's  work  on  the 
lymphatic  involvement  in  cancer  of  the  rectum,  and  we  believe 
it  is  the  most  convincing  work  that  has  been  done,  there  will 
be  very  little  difliculty  in  determining  the  type  of  operation 
best  suited  for  the  removal  of  carcinoma  of  the  rectum.  This 
means  the  removal  of  the  main  Ijonphatic  channels  which 
follow  the  course  of  the  superior  hemorrhoidal  and  inferior 
mesenteric  arteries  and  a  complete  dissection  of  the  pelvis. 
This  can  only  be  done  by  an  abdominal  operation.  It  also 
means  that  the  sphincter,  ischiorectal  fat,  levators  and  peri- 
rectal fat  must  be  removed,  which  can  be  done  through  a  peri- 
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neal  incision.  This  means  a  permanent  colostomy.  The  ideal 
operation,  therefore,  is  a  combined  abdominoperineal  operation 
in  one  stage.  While  this  is  the  ideal  operation,  we  believe  that 
it  is  impossible  to  use  it  in  all  cases  because  of  the  high  mortality 
in  certain  groups.  We  must  therefore  depart  from  the  ideal 
to  whatever  extent  is  necessary  to  accomplish  removal  of  the 
growth  and  keep  our  immediate  mortality  within  reasonable 
limits. 

An  operation  which  we  consider  next  in  severity  to  the  above 
operation  is  the  abdominoperineal  operation  in  two  stages. 
The  high  mortality  in  the  two-stage  abdominoperineal  oper- 
ation as  given  in  the  appended  table  is  largely  due  to  our  firm 
belief  that  this  operation  could  be  done  by  sectioning  the  sig- 
moid, infolding  the  distal  end  and  placing  it  below  the  peri- 
toneal flaps  at  the  first  operation.  We  found  that  it  made 
no  difiference  how  carefully  the  distal  end  was  turned  in  there 
was  infection  about  it  at  the  second  operation,  and  in  a  large 
proportion  of  cases  the  infection  caused  a  fatal  peritonitis. 
After  repeated  efforts  and  changes  in  technic  the  operation  was 
given  up  and  the  two-stage  operation  described  by  one  of  us 
in  191 5  was  again  taken  up  with  much  lower  mortality.  The 
abdominal  portion  of  this  operation  is  carried  out  exactly  as 
in  the  one-stage  operation,  except  that  the  bowel  is  not  sectioned. 
Instead  the  upper  sigmoid  or  the  lower  descending  colon  is 
brought  into  the  abdominal  wound  for  a  lateral  colostomy. 
The  arches  of  the  sigmoidal  vessels  are  carefully  preserved  in 
order  to  supply  the  portion  of  bowel  below  the  colostomy.  The 
rectum  and  greater  portion  of  the  sigmoid  with  its  mesentery 
are  placed  in  the  pelvis  and  covered  with  peritoneal  flaps.  Five 
days  to  one  week  later  the  rectum  is  removed  from  below  as 
in  the  one-stage  operation  after  the  sigmoid  is  clamped,  sectioned 
and  infolded  at  the  peritoneal  floor. 

This  operation  is  one  of  great  value  in  cases  of  partial  ob- 
struction, in  patients  over  sixty  years  of  age,  in  the  feeble  and 
in  the  fat  patients,  especially  men.  The  objections  to  it  are  the 
discomfort  of  two  operations  and  a  somewhat  prolonged  conva- 
lescence, but  perhaps  the  most  important  objection  to  it  is  the 
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dissection  of  the  pelvis,  freeing  up  of  the  growth  and  leaving  the 
growth  in  situ  for  several  days.  Implantation  of  cells  might  be 
expected  to  take  place,  but  our  statistics  seem  to  show  that  the 
duration  of  life  is  about  as  long  after  the  two-stage  as  after  the 
single-stage  operation,  as  will  be  shown  later. 

As  many  cases  are  too  feeble,  too  much  obstructed,  too  fat 
or  too  old  to  withstand  successfully  an  abdominoperineal 
operation  of  either  one  or  two  stages,  the  operation  used  by 
Lockhart-Mummery  recently,  that  is  a  colostomy  without 
any  dissection  above,  followed  some  days  or  weeks  later  by 
amputation  of  the  rectum  by  the  perineal  route,  has  been  found 
of  great  value.  The  mortality  is  low,  5  per  cent  in  the  hands 
of  Mr.  Lockhart-Mummery. 

A  fourth  operation,  which  we  use  only  very  occasionally,  is  an 
abdominosacral  operation  in  one  stage,  in  which  the  sphincter 
is  retained  and  the  end  of  the  signoid  is  pulled  down  through 
the  sphincter  muscle  after  resection  of  the  growth.  We  believe 
that  this  operation  should  be  chosen  only  occasionally,  for  we 
believe  that  the  percentage  of  recurrence  will  be  higher  and 
the  chance  of  failure  to  obtain  a  useful  sphincter  good.  We 
have  used  the  operation  but  eight  times  with  50  per  cent  of 
failures. 

A  fifth  operation,  which  we  have  used  very  Httle,  was  reported 
by  the  Mayo  Clinic.  When  the  patient  is  not  sufficiently 
strong  to  withstand  an  abdominoperineal  operation  and  the 
growth  is  above  the  peritoneum  the  sigmoid  and  rectum  are 
freed  with  mesentery  and  perirectal  fat  and  the  bowel  sectioned 
below  the  growth.  The  growth  and  sigmoid  are  then  brought 
out  of  the  wound  for  a  permanent  colostomy,  after  removal  of 
the  growth  and  a  large  portion  of  the  sigmoid.  The  distal  end 
of  the  rectum  is  infolded  and  the  sphincter  cut  to  avoid  the 
collecting  of  secretions  in  the  rectum. 

With  these  five  operations  we  believe  that  it  is  possible  to 
reduce  the  immediate  mortality  to  a  reasonable  percentage, 
10  per  cent  or  below,  and  at  the  same  time  give  the  patient  the 
nearest  approach  to  the  ideal,  the  abdominoperineal  operation 
of  Miles. 

Am  Surg  5 
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It  is  important,  we  believe,  to  be  equipped  with  an  operation 
suitable  for  any  type  of  case,  for  removal  of  the  growth  should 
be  undertaken  whenever  there  is  a  reasonable  hope  of  success. 
While  a  colostomy  alone  may  give  some  relief  it  is  not  to  be 
compared  to  the  relief  obtained  by  removal  of  the  growth,  and  we 
consider  that  the  patient  is  repaid  if  he  gets  one  year  of  comfort. 

No  operation  with  a  mortality  of  25  per  cent,  which  has  been 
about  the  average  for  the  abdominoperineal  operation,  could 
be  considered  for  a  disease  of  short  duration  or  one  in  which 
the  patient  is  moderately  comfortable;  but  in  carcinoma  of 
the  rectum  we  have  a  disease  of  long  duration,  an  average 
duration  of  eleven  months  after  the  patient  presents  himself 
and  is  refused  operation,  also  a  most  uncomfortable  disease 
during  those  eleven  months.  The  discomfort  is  so  great  that 
a  mortality  of  25  per  cent  does  not  appeal  to  us  as  unreason- 
able. That  this  high  mortality  is  necessary  with  a  proper 
selection  of  operations  we  do  not  believe. 

Our  operative  mortality,  as  shown  by  the  tables  below,  is 
24  per  cent  for  the  abdominoperineal  operation.  This  mortality 
we  believe  to  be  excessive,  because  it  includes  all  cases  done  by 
us  since  the  earliest  operation.  It  is  also  excessive  because  the 
abdominoperineal  operation  was  attempted  in  all  cases  for  a 
considerable  period  of  time  and  because  we  insisted  upon  section 
of  the  sigmoid  and  inversion  of  the  distal  end  for  a  long  period 
before  it  was  appreciated  that  it  could  not  be  done  without 
serious  infection. 
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Operation. 

Number 

of 

cases. 

Deaths. 

Mor- 
tality, 
per  cent 

No 
report. 

Living 
under 
3  years. 

Sr^        -^* 
under     0  „.„_ 

5y---4'r:i'- 

Per 

cent 
5-year 
"cures." 

Duration 
of  life, 
months. 

Abdominoperineal . 
One-stage      .      . 

31 

5 

16 

2 

14 

18 

46§ 

18 

46   -1- 

Two-stage     . 

68 

20           29 

5 

19 

29      {     36i 

13 

50^4- 

Colostomy  and  perineal 

23 

5 

22 

5 

9 

9           11 

11 

39i-|- 

Harrison-Cripps 

4 

0 

0 

0      1        0 

0      10             0 

0 

Kraske 

1 

0 

0 

0 

0 

0      j        0             0      1         0 

Colostomies 

62 

5 

8 

20 

0 

0             0 

0     ;     lOi 
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We  believe  that  our  own  statistics,  which  include  all  that  we 
have  done  in  private,  give  a  much  more  accurate  estimate  of 
the  immediate  mortality  in  the  abdominoperineal  operation; 
that  is,  5.3  per  cent  for  the  one-stage  operation  and  10.6  per  cent 
for  the  two-stage  operation  or  a  combined  mortality  of  8  per 
cent.  Perhaps  an  idea  of  what  can  be  done  in  cancer  of  the 
rectum,  by  a  judicious  choice  of  operations  is  shown  by  the  last 
24  consecutive  cases  without  a  death.  These  24  operations 
include  6  posterior  and  18  abdominoperineal  operations.  It  will 
be  seen,  therefore,  that  it  is  not  necessary  to  give  up  the 
abdominoperineal  operation  because  of  the  high  mortality,  but 
necessary  rather  to  select  the  proper  operation  for  the  patient  to 
be  operated  upon.  That  the  lower  mortality  is  not  due  to  a 
more  careful  selection  of  cases  is  shown  by  the  fact  that  the 
low  mortality  was  obtained  in  the  group  in  which  the  oper- 
ability  was  60  per  cent,  while  the  mortality  of  24  per  cent  was 
obtained  in  a  group  in  which  the  operability  was  52^  per  cent. 

TOTAL  NUMBER   OF   CASES,    50.      OPERABILITY,    60   PER  CENT 


Operation. 

Number 

of 

cases. 

Deaths. 

Mor- 
tality 
per  cent 

No 
report. 

Living 
under 
3  years. 

Living 
under 
5  years. 

Per 

cent 

3-year 

"cures." 

Abdominoperineal.          1 

One-stage      ...   1       19 

1 

5.3 

0 

13 

15 

60 

33          45i 

Two-stage     .      .      .    ,        19 

2 

10.6 

0 

8 

11 

55 

33             49 

Colostomy  and  perineal         12 

2 

16.0 

2 

5 

5 

0 

0 

12^ 

The  end-results  as  to  local  recurrence,  glandular,  visceral 
and  bone  metastasis,  have  been  very  disappointing  because  of 
our  inability  to  get  many  of  our  patients  to  return,  because  of 
the  fact  that  many  come  from  a  considerable  distance.  Letters 
from  patients  or  the  physicians  in  charge  of  the  cases  are 
of  very  little  value. 

The  statement  of  the  pathologist  that  68  per  cent  of  the  cases 
operated  upon  show  no  involvement  of  perirectal  tissue  or 
glands  is  of  interest  because  it  bears  out  Hausmann's  statement 
that  the  growth  is  confined  to  the  bowel  in  50  per  cent  of  the 
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cases.  The  same  answer  must  be  made  to  the  statement  of 
the  pathologist  as  to  that  of  Hausmann,  that  is,  all  but  11.3 
per  cent  or  less  of  the  cases  seen  are  dead  within  five  years 
whether  there  are  metastases  found  outside  the  bowel  or  not. 

Total  number  of  cases .      .      .      .  116 

Pathological  report  missing 6 

Number  of  cases  under  consideration no 

Glands  of  pelvis  involved  at  operation 24 

Liver  metastases  at  operation 4 

Perirectal  tissue  involved 16 

Prostate  involved 2 

Metastases  outside  of  bowel 46 

Percentage  of  cases  with  metastases  at  time  of  operation  42  per  cent 

Probably  the  most  significant  statement  is  that  of  the  cases 
operated  upon:  15  died  in  three  years  or  less  and  92  per  cent 
of  these  cases  had  metastases  in  the  liver,  regional  glands  or 
had  perirectal  involvement  at  the  time  of  operation. 

Number  of  patients  who  died  three  years  or  under       .      .  15 
Liver,  mesenteric  glands,  or  perirectal  tissue  involved  at 

time  of  operation 92  per  cent 

Liver 2 

Mesenteric  glands 6 

Perirectal  tissue 3 

No  pathological  report 2 

No  metastases  outside  the  bowel  wall 2 

In  contrast  to  this  there  were  22  cases  living  three  or  more 
years  and  in  only  23  per  cent  were  the  glands  or  perirectal 
tissue  involved  at  the  time  of  operation. 

Total  number  living  three  or  more  years 24 

No  pathological  report 2 

Number  of  cases  under  consideration 22 

Metastases  outside  of  bowel  wall 5 

Metastases  outside  of  bowel  wall 23  per  cent 

There  were  metastases  in  the  liver  in  15  per  cent  of  the  total 
number  of  cases  seen;  that  is,  245. 


JONES,  Mc  kittrick:  carcinoma  of  the  rectum         69 

As  to  recurrences,  very  little  of  value  can  be  determined  from 
our  statistics,  as  we  were  able  to  get  reports  on  only  22  cases 
and  we  do  not  feel  that  they  are  very  accurate. 

There  were  metastases  in  the  liver,  i;  pelvic  glands,  i; 
inguinal  glands  from  growths  above  the  sphincter,  2;  abdom- 
inal wound,  i;  perineal  wound,  3  times.  The  pelvis  was 
apparently  the  seat  of  recurrence  in  14  cases. 

postoperative  involvement 

Liver i 

Glands  in  abdomen i 

Glands  in  groin 2 

Abdominal  wound i 

Perineal  wound 3 

Pelvis 14 

22 

While  it  is  evident  from  these  statistics  that  92  per  cent  of 
the  cases  dying  within  three  years  had  involvement  of  the 
liver,  regional  glands  or  perirectal  tissue  at  the  time  of  oper- 
ation, it  would  not  be  wise  to  give  up  operating  upon  these 
cases,  for  23  per  cent  of  those  having  metastases  in  the  regional 
glands  or  perirectal  tissue  live  three  or  more  years,  and  we 
believe  very  firmly  that  a  patient  is  well  repaid  for  the  dis- 
comforts of  the  operation  if  he  gets  a  year  of  comfort. 
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MASSACHUSETTS   GENERAL  HOSPITAL  SCHEME  FOR  REPORTING 
END-RESULTS. 

A.  Total  entries 284 

B.  Reentries o 

C.  Recurrences  from  previous  operations 2 

D.  Refused  operation 38 

E.  Cases  available  for  study 244 

F.  Radical  operations 128 

G.  Palliative 60 

H.     Exploratory  and  no  operation 56 

I.       Operative  deaths 36 

J.       Operative  mortality: 

(a)  Radical  operation,  31 24  per  cent 

(b)  Palliative  operation,  5 8        " 

(c)  Exploratory  operation,  o o        " 

K.      Operability— radical 522 

L.      Operability— all  operations 85^-" 

M.     Inconclusive— lack  pathological  report       ....  o 

N.     Inconclusive— untraced 12 

O.      Useless  for  this  series: 

(a)  Exploratory  or  no  operation 56 

(b)  Colostomies 60 

128 

P.      Cases  available  for  end-results  .      .      .      .      .      .      .  116 

Q.      Abdominoperineal  operations 92 

R,      Perineal  operations 23 

S.       Number  of  cases  living  three  years 25 

T.      Number  of  cases  died  without  recurrence  ....  o 

U.      Number  of  three-year  "cures"— abdominoperineal    .  23 

V.      Number  of  three-year  "cures" — perineal  operation  .  2 

W.     Percentage  of  three-year  "  cures  " —radical  operation  40  per  cent 

X.     Percentage  of  three-year  "cures"— perineal  operation  15        " 


END-RESULTS   OF  THE  SURGICAL  TREATMENT  OF 
CARCINOMA  OF  THE  CERVIX  UTERI 


By  LINCOLN  DAVIS,  M.D. 

BOSTON,    MASS. 


The  enthusiastic  acclaim  which  has  greeted  the  use  of  radium 
in  the  treatment  of  cancer  of  the  cervix  has  well-nigh  put  a 
stop  to  the  operative  treatment  of  this  disease  in  many  of  the 
large  clinics  of  this  country.  So  far  has  the  pendulum  swung 
that  one  now  hears  the  radical  operation  called  some  very 
hard  names  by  those  who  formerly  were  its  ardent  supporters. 
While  well  aware  of  the  remarkable  effects  of  radium  upon 
certain  types  of  cancer,  and  willing  to  grant  that  as  a  palhative 
measure  in  cancer  of  the  cervix  it  has  no  equal,  I  must  confess 
to  an  unwillingness  as  yet  to  abandon  the  operative  treat- 
ment of  this  disease  in  appropriate  cases  until  more  evidence 
of  lasting  cures  by  radium  is  at  hand.  Radium  by  its  en- 
couraging results  in  advanced  cases  has  doubtless  earned  for 
itself  the  right  to  a  fair  trial  alongside  of  surgery  in  the  more 
favorable  cases.  It  is  obviously  unfair  to  refer  for  treatment 
by  radium  only  hopelessly  advanced  cases,  while  retaining  all 
early  cases  for  surgical  treatment.  The  employment  of  radium, 
however,  in  all  locally  favorable  cases  in  which  there  are  contra- 
indications to  surgical  operation  on  the  part  of  the  general 
system  should  provide  in  due  time  ample  means  for  a  fair  com- 
parison of  results  obtained  by  both  procedures. 

This  small  series  of  cases  is  presented  as  a  feeble,  perhaps, 
but  nevertheless  sincere,  protest  against  the  premature  abandon- 
ment of  a  procedure  which  has  proved  itself  of  real  curative 


72  DAVIS:   CARCINOMA   OF   THE   CERVIX  UTERI 

value  in  the  past,  and  is,  I  believe,  capable  of  a  still  better 
record  in  the  future  until  the  superiority  of  radium  to  surgery 
has  been  definitely  established. 

Dr.  Farrar  Cobb  reported  in  1920  a  series  of  35  cases  of  radical 
abdominal  hysterectomy  for  cancer  of  the  cervix  with  an  oper- 
ative mortality  of  11.6  per  cent  and  57  per  cent  of  five-year 
"cures."  Twenty-six  of  his  cases  were  from  the  records  of 
the  Massachusetts  General  Hospital  in  the  period  from  1901- 
1915,  with  II  five-year  "cures,"  or  42  per  cent. 

Since  September,  191 5,  I  have  had  the  opportunity  of  taking 
up  the  assignment  of  the  operative  treatment  of  cancer  of  the 
cervix  at  the  Massachusetts  General  Hospital  and  have  continued 
it  since  with  an  interruption  of  a  little  over  two  years  occasioned 
by  the  war.  The  number  of  cases  subjected  to  radical  operation 
has  been  small,  but  the  results,  although  not  quite  equaling 
those  of  my  predecessor,  have  been  sufficiently  encouraging  to 
warrant,  I  believe,  a  continuance  of  the  procedure  in  appro- 
priate cases  for  the  present. 

Operation.  Total  abdominal  hysterectomy,  including  a 
liberal  cuff  of  vaginal  wall  and  wide  removal  of  parametrial 
tissue,  is  the  operation  of  choice.  This  operation  has  been 
done  in  31  cases.  Systematic  dissection  of  the  pelvic  lymph 
nodes  has  not  been  attempted.  Ligation  of  the  internal  iliac 
arteries  has  not  proved  in  my  hands  to  be  of  material  advantage 
and  has  been  given  up  since  the  early  cases.  In  cases  pre- 
senting a  bulky  cauliflower  outgrowth  from  the.  cervix,  filling 
the  vault  of  the  vagina,  preliminary  curettage  and  cauteri- 
zation, followed  ten  days  later  by  radical  hysterectomy,  has 
been  done.  Otherwise  the  operation  is  done  in  a  single  stage 
without  cauterization  or  curettage  of  the  growth. 

Simple  curettage  and  cauterization,  or  cauterization  combined 
with  ligation  of  the  internal  iliac  and  ovarian  vessels,  has  been 
done  in  a  number  of  cases  in  earlier  years  as  a  palliative  measure, 
but  lately  has  been  entirely  abandoned  in  favor  of  radium  in 
those  cases  in  which  radical  operation  is  contraindicated. 

Vaginal  hysterectomy  has  been  done  in  a  single  case  in  which 
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the  disease  was  discovered  at  an  early  stage  and  seemed  to  be 
entirely  confined  to  the  cervix.  This  procedure  is  not  advo- 
cated except  under  unusual  circumstances. 

Operative  Mortality.  In  the  total  of  32  cases  of  hysterec- 
tomy for  cancer  of  the  cervix,  31  radical  abdominal  operations 
and  I  vaginal  hysterectomy,  there  have  been  3  operative  deaths, 
an  operative  mortality  of  9.3  per  cent.  There  has  been  no 
mortality  in  the  12  cases  operated  on  since  191 7. 

OPER.A.BILITY.  In  estimating  the  final  value  of  any  operative 
procedure  for  the  cure  of  cancer  the  operability  rate  is  the  crux 
of  the  situation.  Statistics  are  notoriously  plastic,  and  in  no 
respect  are  they  more  so  than  in  regard  to  operability.  The 
figures  in  this  series  of  cases  are  compiled  solely  from  personal 
cases  examined  at  the  Massachusetts  General  Hospital  in  the 
period  from  1910  to  1922  and  do  not  include  a  considerable  number 
of  cases  which  entered  the  services  of  other  surgeons  on  the 
staff  during  this  time.  From  September,  191 5,  to  May,  191 7, 
and  from  July,  1919,  to  date,  during  which  periods  I  have  held 
the  special  assignment  of  these  cases,  practically  all  such  entries 
have  been  referred  to  my  service.  On  the  whole  the  cases 
seen  represent  a  fair  cross-section  of  the  material  which  enters 
this  hospital,  no  selection  of  cases  being  possible.  Excluding 
reentries  there  have  been  85  cases  of  unquestionable  carcinoma 
of  the  cervLx  examined  by  me;  of  these  32  have  been  sub- 
jected to  an  operative  attempt  at  cure  by  hysterectomy.  The 
operability  rate  for  the  entire  period  is  37.6  per  cent. 

Since  July,  19 19,  the  radical  operability  rate  has  fallen  still 
further  to  33  per  cent  of  the  36  cases  seen  in  spite  of  an  active 
publicity  campaign  carried  on  in  the  community  with  the 
object  of  securing  early  recognition  of  the  disease. 

Standard  of  Operability.  This  is  difficult  to  express  in  words. 
Hysterectomy  has  been  undertaken  in  all  cases  in  which  the 
disease  was  apparently  confined  to  the  cervix  or  had  invaded 
the  vaginal  walls  to  a  hmited  extent.  Mere  bulk  of  the  cervical 
outgrowth  into  the  vagina  has  not  been  considered  a  contrain- 
dication   nor   has    limited    parametrial   invasion.     Actual   in- 


74  DAVIS:   CARCINOMA   OF   THE   CERVIX   UTERI 

volvement  of  the  rectal  or  vesical  walls  is  now  considered  a 
contraindication,  also  massive  infiltration  of  the  broad  liga- 
ments, as  determined  by  rectal  palpation.  Mere  fixation  of 
the  growth  in  the  pelvis  has  not  been  found  to  be  a  contra- 
indication, as  in  several  cases  this  has  been  proved  by  lapa- 
rotomy to  be  due  to  inflammatory  exudate  and  adhesions. 

In  the  early  cases  unwise  attempts  were  made  at  radical 
removal  when  the  growth  was  very  extensive,  necessitating 
resection  of  portions  of  the  bladder  and  rectum;  such  radical 
procedures  led  to  distressing  complications  and  sequelae  in  the 
nature  of  fistula,  and  in  no  case  resulted  in  cure  and  are  not  now 
undertaken.  Cases  operable  as  far  as  the  local  disease  is  con- 
cerned, but  which  presented  contraindications  elsewhere  in  the 
body,  as,  for  instance,  by  reason  of  obesity,  diabetes,  cardiac 
or  pulmonary  disease,  have  been  referred  for  radium  treat- 
ment, and  offer  a  fair  measure  of  comparison  of  results  which 
will  guide  our  future  policy  in  handling  this  disease. 

Every  case,  without  exception,  in  which  the  radical  operation 
has  been  done  presented  unmistakable  clinical  evidence  of  the 
disease  in  the  cervix.  There  was  not  a  single  case  of  precancer- 
ous type  or  of  unsuspected  microscopic  diagnosis. 

Complications.  It  cannot  be  denied  that  there  have  been 
distressing  complications  following  the  radical  operation  in 
those  patients  who  have  survived.  Of  the  17  survivors  of  the 
radical  operation  performed  more  than  five  years  ago  there 
were  4  afflicted  with  urinary  fistulae.  In  one  of  these  cases  the 
fistula  fortunately  closed  spontaneously  during  convalescence. 
In  another  case  a  vesicovaginal  fistula  was  successfully  re- 
paired at  a  later  operation.  In  one  case  in  which  a  portion  of 
the  rectum  was  deliberately  resected  on  account  of  infiltration 
of  its  wall  by  malignant  disease  there  was  a  rectovaginal  as 
well  as  a  vesicovaginal  fistula.  As  signs  of  recurrence  rapidly 
ensued  in  this  case  attempts  at  repair  were  not  persisted  in. 
In  the  fourth  case,  a  ureteral  fistula,  there  was  also  rapid  re- 
currence, so  that  operative  repair  was  not  attempted.  Post- 
operative   shock    was    noted    in    3    cases.     Pyelitis,    phlebitis, 
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cystitis  and  wound  sepsis  were  recorded  once  each  as  com- 
plications occurring  during  the  course  of  convalescence. 

The  prevalence  of  urinar}'  fistulae  in  these  cases  can  be  as- 
cribed largely  to  errors  of  technic  and  judgment.  The  operator 
was  acquiring  his  early  experience.  A  more  conservative 
selection  of  cases,  with  substitution  of  rubber  or  rubber  tissue 
for  gauze  drainage,  avoidance  of  stripping  bare  the  ureter  for 
considerable  distances  and  gentleness  in  its  handling,  have 
reduced  the  incidence  of  this  most  distressing  sequela  in  later 
cases,  and  yet  with  all  care,  ureteral  fistula,  the  result  of  necrosis, 
remains  the  great  bugbear  of  the  operation,  an  inherent  risk 
of  thorough  removal  of  parametrium. 

End-results.  Only  cases  operated  on  prior  to  May,  191 7, 
are  available  for  the  study  of  end-results.  There  have  been 
20  cases  of  attempted  operative  cure  during  this  period;  19 
radical  abdominal  hysterectomies  and  i  vaginal  hysterectomy. 
All  cases  have  been  proved  to  be  cancer  of  the  cervix  by  micro- 
scopic examination  of  the  tissue  removed.  All  20  cases  have 
been  traced. 

In  3  cases  death  occurred  as  an  immediate  result  of  the  oper- 
ation, giving  an  operative  mortahty  of  15  per  cent.  This  per- 
centage has  been  reduced  by  subsequent  cases  to  less  than  10 
per  cent. 

In  7  cases  the  patients  are  now  living  and  well,  more  than 
five  years  after  operation. 

In  I  of  these  cases  more  than  ten  years  have  elapsed  since 
the  operation. 

In  I  case  the  patient  died  of  cerebral  hemorrhage  without 
sign  of  recurrence  seven  years  after  operation. 

This  gives  a  total  of  8  five-year  "cures,"  or  40  per  cent. 

Recurrence.  Recurrence  of  disease  has  been  noted  in  a 
total  of  9  cases;  it  took  place  within  one  year  of  operation  in 
7  cases. 

In  I  case  recurrence  was  first  noted  two  years  and  nine  months 
after  operation. 

In  I  case  reported  well  by  letter  four  years  and  four  months 
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after  operation  local  recurrence  was  noted  at  the  end  of  the 
fifth  year.  The  patient  died  five  years  and  ten  months  after 
operation. 

All  recurrences  in  these  cases  were  local  in  the  pelvis,  except 
in  one  in  which  the  stomach  and  liver  were  stated  by  the  attend- 
ing physician  to  be  the  site  of  recurrence. 

One  case  classed  as  a  "cure,"  in  which  death  from  cerebral 
hemorrhage  occurred  seven  years  after  operation,  might  be 
objected  to  on  the  ground  that  the  cerebral  condition  was  in 
the  nature  of  a  recurrence.  The  fact  that  the  patient  had 
been  repeatedly  examined  during  the  first  five  years  and  found 
free  from  recurrence,  and  that  her  cerebral  attack  occurred 
very  suddenly  during  apparent  good  health  and  finally  that 
there  had  been  a  previous  hemiplegia  prior  to  operation,  amply 
justifies,  I  think,  the  exclusion  of  recurrence  as  a  factor  in 
this  case. 

If  the  three-year  period  of  freedom  from  recurrence  is  taken 
as  a  standard  of  "cure"  the  percentage  would  be  raised  only 
5  points  to  45  per  cent. 

The  most  gratifying  evidence  of  the  efficacy  of  the  radical 
abdominal  operation  is  furnished  by  2  cases,  hospital  numbers 
209616  and  2 1 2108,  in  which  microscopic  examination  of  the 
specimens  removed  showed  definite  infiltration  of  epidermoid 
cancer  into  the  tissues  of  the  parametrium,  yet  the  patients 
remain  well  more  than  five  years  after  operation. 


}   ^ 


TABLE   I.— end-results:  CARCINOMA  CERVIX  UTERI 

(greenough  formula) 

A.  Total  of  personal  cases  (1910-1922) 91 

B.  Reentries 

C.  Recurrence  from  previous  operation      .... 

D.  Cases  available  for  study  of  operability,  mortality,  etc.  85 

E.  Radical  operation 32 

P.      Palliative  operation 35 

G.      No  operation 18 

H.      Operative  deaths 4 

Radical  operation 3 

Pallative  operation I 
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I.       Operative  mortality 6.0  per  cent 

Radical  operation         9-3 

Palliative  operation 2.8 

J.       Operability — radical 37-6 

K.     Operability— all  operations 78-7 

L.      Inconclusive     cases— lack     pathological     examination. 

(Pathological  examination  in  all  operated  cases.) 
M.     Inconclusive     cases— untraced.     (All     operated     cases 

traced.) 
N.      Inconclusive  cases— died  within  time  limit  without  recur- 


rence 


o 


O.      Cases  available  for  end-results  data,  i.  e.,  cases  operated 

upon  previous  to  May,  19 17 4^ 

P.      Radical  operation •      ■  20 

Q.      Palliative  operation 26 

R.      No  operation ^ 

S.       Number  of  cases  alive  and  well  (five  years)     ....  7 

T.      Number  of  cases  died  without  recurrence I 

U.      Number  of  five-year  "  cures "  (all  operations)        ...  8 

V.      Number  of  five-year  "cures"  (radical  operations)      .      .  8 

W.     Percentage  of  "cures"  (all  operations) 17.4  per  cent 

X.     Percentage  of  "cures"  (radical  operations)      ....     40.0 

TABLE   II.— HYSTERECTOMY   FOR  CARCINOM.A.   OF   THE  CERVIX 
UTERI  AT   THE   MASSACHUSETTS   GENERAL  HOSPITAL 

Personal  Cases 

Cases  Perct. 

Radical  abdominal  hysterectomies 3 1 

Vaginal  hysterectomy •  ^ 

Total 32 

Operative  deaths 3 

Mortality 9  3 

Cases  operated  on  previous  to  May,  19 17 20 

Number  of  cases  traced 20 

Alive  and  well  over  ten  years i 

Died  of  cerebral  hemorrhage  without  signs  of  recurrence  seven 

years  after  operation i 

Alive  and  well  over  five  years 6 

One  case  reported  well  by  letter  four  years  and  four  months  after 
operation  showed  beginning  local  recurrence  at  end  of  fifth 

year.     Died  five  years  and  ten  months  after  operation      .      .  i 

Recurrence  in  two  and  three-quarter  years i     • 

Recurrence  within  one  year 7 

Operative  deaths 3         i5-0 

Pive-year  "cures" 8         40.0 
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Abstracts  of  Cases  of  Hysterectomy  for  Cancer 

OF  Cervix  Previous  to  May,  191 7,  at  the 

Massachusetts  General  Hospital 

Case  i.— F.  M.  T.  Hospital  No.  170569  E.  S.  July  i,  1910. 
Aged  thirty-five  years;  married;  no  children;  two  miscarriages. 
Referred  from  Free  Hospital  for  Women,  Brookline.  Shock 
five  years  ago  with  hemiplegia  which  has  partially  cleared  up. 

Symptoms.     Constant  flowing  for  three  months. 

Examination.  Very  obese  anemic  woman.  Vault  of  vagina 
occupied  by  friable  bleeding  growth.  Some  thickening  in 
region  of  both  broad  ligaments. 

Operation.  Preliminary  curettage  and  cauterization.  Ten 
days  later  radical  abdominal  hysterectomy. 

Complications.  Vesicovaginal  fistula  successfully  repaired 
at  second  attempt  in  December,  1910. 

Pathological  Report.     Carcinoma  of  the  cervix.     F.  C.  Kidner. 

Result.  September  12,  1916,  personal  examination.  No 
recurrence.  General  health  excellent.  March  3,  1920,  letter 
from  a  friend  states  that  patient  died  suddenly  of  cerebral 
hemorrhage,  July  29,  191 7.  Her  health  had  been  excellent  up 
to  this  time. 

Case  2.-C.  M.  D.  Hospital  No.  177308  E.  S.  July  21, 
191 1.     Aged   forty- two  years;     married. 

Symptoms.  Excessive  flowing  for  several  years.  Pain  in 
lower  abdomen  and  back  for  four  months.  Two  months  ago 
had  some  operation  on  womb  at  another  hospital. 

Examination.  Cervix  lacerated  and  nodular;  small  cauli- 
flower outgrowth  from  cervix;  uterus  movable. 

Operation.  Preliminary  curettage,  radical  abdominal  hys- 
terectomy ten  days  later. 

Complications.     None. 

Pathological  Report.  Carcinoriia  of  the  cervix.  H.  F.  Hart- 
well. 
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Result.  August  14.  1913,  patient  writes,  "feel  grand;  gained 
40  pounds."  January  25,  1915,  personal  examination:  Con- 
dition excellent;  no  recurrence.  October  25,  1921,  patient 
reports  by  letter  that  she  is  in  perfect  health.  Has  led  an 
active  outdoor  life  in  the  mountains  of  Colorado  during  the 
past  summer. 

Case  3.— J.  B.  F.  Hospital  No.  183959  E.  S.  July  24,  1912. 
Aged  seventy-three  years;  widow.  Menopause  twenty  years 
ago.     Seven  children. 

Symptoms.  For  six  months  pain  and  soreness  in  the  lower 
abdomen  and  frequency  of  micturition.  Bloody  discharge  for 
six  weeks.     Has  lost  twenty  pounds  in  six  months. 

Examination.  Cervix  lacerated;  bleeds  on  touch;  uterus 
enlarged  and  movable. 

Operation.  Radical  abdominal  hysterectomy,  both  broad 
ligaments  markedly  infiltrated  by  disease. 

Complications.     Ureteral  fistula. 

Pathological  Report.  Epidermoid  cancer  of  the  cervix.  H.  F. 
Hartwell. 

Result.  Rapid  recurrence  in  pelvis  with  hydronephrosis. 
Died  February  22,  1913. 

Case  4.— A.  V.  D.  Hospital  No.  188637  E.  S.  April  17, 1913. 
Aged  fifty-eight  years;  widow.  ^Menopause  five  years  ago. 
One  child;   one  miscarriage. 

Symptoms.  Two  months  ago  noticed  bloody  discharge. 
No  pain.     Easily  fatigued. 

Examination.  Small  frail  woman.  Soft,  friable,  bleeding 
mass  protudes  from  cervix.  Uterus  somewhat  fixed.  Vaginal 
wall  involved. 

Operation.  Preliminary  curettage  and  cauterization  fol- 
lowed in  eleven  days  by  radical  abdominal  hysterectomy. 
Resection  of  a  portion  of  the  bladder  and  the  rectum  on  account 
of  invasion  by  growth,  with  suture. 
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Complications.  Rectal  and  vesical  fistulae.  May  27,  1913, 
unsuccessful  attempt  made  to  repair  fistulae. 

Pathlological  Report.  Cancer  of  the  cervix.  Infiltration  of 
outer  wall  of  intestine.     W.  F.  Whitney. 

Result.  Rapid  local  recurrence.  Died  of  the  disease,  March 
13,  1914. 

Case  5.— L.  F.  Hospital  No.  201203  E.  S.  April  9,  191 5. 
Aged  forty- three  years;  married.  Seven  children;  one  mis- 
carriage. 

Symptoms.  Two  months  ago  bleeding  after  coitus.  For 
the  last  month  flowing  has  been  constant.     No  pain. 

Examination.  Short  obese  woman  with  protuberant  abdo- 
men. Hard  irregular  nodular  cervix  with  induration  in  the 
left  broad  ligament. 

Operation.     Radical    abdominal    hysterectomy. 

Pathological  Report.  Carcinoma  of  the  cervix.  W.  F. 
Whitney. 

Result.     Death  from  shock  in  a  few  hours. 

Case  6.  — S.  I.  Hospital  No.  202459  E.  S.  June  21,  1915. 
Aged  forty  years;    married;    five  children;    three  miscarriages. 

Symptoms.  Constant  flowing  for  six  months;  indefinite 
pelvic  pain. 

Examination.     Cervix   hard    and    nodular,    somewhat   fixed. 

Operation.     Radical   abdominal  hysterectomy. 

Complication.     Bladder  wall   lacerated;     sutured. 

Pathological  Report.     Squamous-cell  carcinoma.     J.H.Wright. 

Result.     Death  from  shock  in  six  hours. 

Case  7.— M.  F.  W.  Hospital  No.  204342  E.  S.  September 
23,  191 5.  Aged  fifty-six  years;  widow;  one  child.  Meno- 
pause ten  years  ago. 

Symptoms.  Slight  show  of  blood  five  years  ago.  Repeated 
hemorrhages  during  last  year.     No  pain. 
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Examination.  Small  cauliflower  growth  of  cervix  with 
ulceration    and    sloughing.     Uterus    freely   movable. 

Operation.     Radical  abdominal  hysterectomy. 

Complications.     Phlebitis  of  the  left  leg. 

Pathological  Report.  Carcinoma  of  the  cervix.  W.  F. 
Whitney. 

Result.  January  19,  1920,  patient  reports  by  letter  that 
she  is  well  and  working  every  day.  September  24,  1920,  slight 
recurrence  detected  in  the  vault  of  the  vagina,  I^  Radium. 
Death  in  July,  1921,  from  "cancer  of  the  bladder." 

Case  8.— A.  M.  Hospital  No.  205520  E.  S.  December  3, 
191 5.  Aged  fifty- four  years;  married.  Menopause  eight 
months  ago.     Two  children;    two  miscarriages. 

Symptoms.  "Ulcerated  womb"  for  over  twenty  years. 
For  six  months  blood- tinged  offensive  discharge  with  pelvic 
pain. 

Examination.  Cervix  hard  and  nodular.  Palpation  caused 
profuse  bleeding  requiring  packing. 

Operation.     Radical  abdominal  hysterectomy. 

Complications.     None. 

Pathological  Report.    Carcinoma  of  the  cervix.    W.  F.  Whitney. 

Result.  January  4,  191 7,  granulating  surface  in  the  vault 
of  the  vagina;  bleeds  on  touch.  I^.  Radium.  November  18, 
1918,  definite  recurrence  in  the  right  side  of  the  pelvis. 

Case  9.— A.  W.  Hospital  No.  208443  E.  S.  May  24,  1916. 
Aged  thirty-eight  years;    married.     Eight  children. 

Symptoms.  Severe  pain  in  lower  abdomen  for  three  months. 
Bleeding  on  coitus.  Laparotomy  at  another  hospital  three 
months  ago.  Bloodvessels  tied,  nothing  removed.  Cervix 
cauterized. 

Examination.  Friable,  bleeding  mass  in  the  vault  of  the 
vagina;  resistance  in  both  lateral  cul-de-sacs.  Fundus  retro- 
verted. 

Operation.     Radical   abdominal  hysterectomy. 
Am  Surg  6 
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Complications.     Some  postoperative  shock. 

Pathological  Report.  Carcinoma  of  the  cervix.  W.  F. 
Whitney. 

Result.  February  12,  1920,  feels  perfectly  well.  Personal 
examination  shows  no  sign  of  recurrence.  November  3,  192 1, 
patient  writes  that  her  condition  is  excellent. 

Case  10.— M.  C.  S.  Hospital  No.  208619  E.  S.  May  31, 
191 6.     Aged  fifty- two  years;    married.     Eight  children. 

Symptoms.  Persistent  flowing  for  eight  months.  Heavy 
bearing-down  pain  in  the  pelvis. 

Examination.  Poorly  nourished  woman.  Uterus  movable, 
prolapsed,  with  a  crater  at  the  cervix. 

Operation.     Radical  abdominal  hysterectomy. 

Complications.    None. 

Pathological  Report.  Carcinoma  of  the  cervix.  H.  F.  Hart- 
well. 

Result.  December  2,  192 1,  excellent  health.  Examination 
shows  no  sign  of  recurrence.  Patient  shown  at  meeting  of 
Clinical  Surgical  Society  in  Boston. 

Case  ii.— A.  B.  Hospital  No.  208709  E.  S.  June  5,  1916. 
Aged  sixty- two  years;  married.  Menopause  sixteen  years 
ago.     One  child. 

Symptoms.  Flowing  began  two  months  ago  and  has  continued 
since.     Pelvic  pain  for  the  last  few  days. 

Examination.  Cervix  replaced  by  a  hard  mass  with  a  crater 
in  the  center;    marked  infiltration  in  posterior  cul-de-sac. 

Operation.     Radical  abdominal  hysterectomy. 

Complications.     Pyelitis. 

Pathological  Report.  Carcinoma  of  the  cervix.  H.  F.  Hart- 
well. 

Result.     Patient  died  of  the  disease  in  191 7. 

Case  12.  — C.  B.  Hospital  No.  209134  E.  S.  June  30,  1916. 
Aged  forty-four  years;    married.     One  child;    one  miscarriage. 
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Symptoms.  Nine  months  ago  noticed  bloody  discharge  from 
the  vagina  after  a  douche.  For  the  last  four  months  has  had 
a  persistent,  profuse  watery  discharge.     No  pain. 

Examination.  Friable  nodular  mass  projecting  from  both 
lips  of  the  cervix.     No  induration  in  the  broad  ligaments. 

Operation.  Preliminary  curettage  and  cauterization.  Ten 
days  later  radical  abdominal  hysterectomy. 

Complication.     Some  postoperative  shock. 

Pathological  Report.  Carcinoma  of  the  cervix.  H.  F.  Hart- 
well. 

Result.     Patient  died  of  the  disease  in  191 7. 

Case  13,— P.  P.  Hospital  No.  209616  E.  S.  July  24,  1916. 
Aged  forty-seven  years;    widow.     Eleven  children. 

Symptoms.  Pain  in  the  lower  abdomen.  No  note  as  to 
bleeding. 

Examination.  Cervix  replaced  by  hard,  ulcerated,  bleeding 
mass  fixed  in  the  right  vault. 

Operation.     Radical   abdominal  hysterectomy. 

Complications.  Temporary  leakage  of  urine,  which  ceased 
spontaneously  in  a  few  days. 

Pathological  Report.  Carcinoma  of  the  cervix  with  invasion 
of  the  right  parametrium.     H.  F.  Hartwell. 

Result.  November  4,  192 1,  patient  has  every  appearance 
of  perfect  health.  No  symptoms.  No  evidence  of  recurrence 
on  examination. 

Case  14.— K.  P.  Hospital  No.  21 1552  E.  S.  November  10, 
19 1 6.     Aged  forty-nine  years ;   widow.     One  child. 

Symptoms.  Irregular  flowing  for  eight  years.  No  pain; 
has  lost  fifty  pounds  in  one  year. 

Examination.  Cervix  replaced  by  a  f ungating,  ulcerating 
growth. 

Operation.     Radical  abdominal  hysterectomy. 

Complications.     None. 
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Pathological  Report.  Epidermoid  carcinoma  of  cervix. 
H.  F.  Hartwell. 

Result.  Letter  from  local  physician  states  patient  was  well 
and  working  when  last  seen  in  summer  of  1921. 

Case  15.— A.  L.  B.  Hospital  No.  212108  E.  S.  December 
II,  1 916.  Aged  fifty- three  years;  married.  Three  children. 
Menopause  five  years  ago. 

Symptoms.  Heavy  feeling  in  pelvis  and  backache  for  four 
years.     Two  months  ago  first  noticed  brown,  watery  discharge. 

Examination.  Nodular  growth  involving  the  cervix  with 
infiltration  of  the  vaginal  wall.  Left  broad  ligament  infiltrated. 
Uterus  somewhat  movable. 

Operation.     Radical   abdominal   hysterectomy. 

Complications.     Postoperative  shock. 

Pathological  Report.  Epidermoid  carcinoma  of  the  cervix 
with  infiltration  into  the  left  parametrium.     H.  F.  Hartwell. 

Result.  May  29,  1920,  feels  well.  Personal  examination 
showed  no  evidence  of  recurrence.  Letter  of  October,  192 1, 
states  that  her  health  continues  excellent. 

Case  16.— T.  B.  Hospital  No.  213354  E.  S.  February  16, 
1917.     Aged    forty-seven    years;     married.     Two    children. 

Symptoms.     For    ten    months    irregular    flowing.     No    pain. 

Examination.  Well-developed,  stout  woman.  Cervix  replaced 
by  a  crater  with  indurated  edges.  No  evidence  of  involvement 
of  broad  ligaments. 

Operation.     Radical   abdominal  hysterectomy. 

Complications.  Clamps  left  on  the  vessels  of  the  pelvic  wall 
for  three  days. 

Pathological  Report.  Carcinoma  of  the  cervix.  H.  F. 
Hartwell. 

Result.  Death  from  peritonitis  on  the  fourth  day  after 
operation. 
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Case  17.— J.  A.  R.  Hospital  No.  213387  E.  S.  February 
21,  191 7.  Aged  fifty- three  years;  widow.  One  child;  one 
miscarriage. 

Symptoms.  One  year  ago  first  noticed  pinkish-white  irritating 
discharge  from  the  vagina.  Two  months  ago  had  hemorrhage 
from  the  vagina.  Curetting  by  a  local  physician  three  weeks 
ago,  report  cancer. 

Examination.  Cervix  not  remarkable;  uterus  movable; 
slightly  enlarged.     Broad  ligament  free. 

Operation.     Vaginal  hysterectomy. 

Pathological  Report.  Epidermoid  carcinoma  of  the  cervix. 
H.  F.  Hartwell. 

Results.  March  25,  1922,  letter  from  local  physician  states 
that  the  patient  looks  and  feels  well  and  is  working  regularly 
as  a  cook. 

Case  18.  L.  G.  H.  Hospital  No.  213721  E.  S.  March  12, 
191 7.  Aged  twenty-nine  years;  married.  Two  children;  one 
miscarriage. 

Symptoms.  For  two  months  had  persistent  brown,  watery 
discharge.     Twinges  of  pain  in  pelvis  for  two  months. 

Examination.  Well-nourished  young  woman.  Large  cauli- 
flower mass  occupies  vault  of  the  vagina  with  induration  in 
posterior  cul-de-sac. 

Operation.  Preliminary  curettage  and  cauterization;  ten 
days  later,  radical  abdominal  hysterectomy. 

Complications.     Wound  sepsis  in  abdominal  wall. 

Pathological  Report.  Carcinoma  of  the  cervix  with  metastasis 
in  parametrial  lymph  node. 

Results.  Death  from  recurrence  of  disease  in  autumn  of 
1917. 

Case  19.— F.  W.  Hospital  No.  214116  E.  S.  April  10,  191 7. 
Aged  fity-six  years;    married.     Menopause  six  years  ago. 

Symptoms.  Three  months  ago  first  noticed  cramp-like  pains 
in  the  lower  abdomen.     For  one  year  had  had  watery  discharge 
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and  occasional  bleeding.  For  last  three  weeks  bleeding  has 
been  profuse. 

Examination.  Obese  woman.  Collar  of  indurated  tissue 
surrounds  cervix  and  extends  into  broad  ligaments. 

Operation.     Radical  abdominal  hysterectomy. 

Complications.     Cystitis. 

Pathological  Report.  Carcinoma  of  the  cervix.  H.  F.  Hart- 
well. 

Result.  Patient's  physician  states  that  death  occurred  in 
December,  1918,  with  recurrence  in  stomach  and  liver. 

Case  20.— S.  A.  L.  Hospital  No.  214350  E.  S.  April  17, 
191 7.     Aged  thirty-nine  years;    married.     Six  children. 

Symptoms.  Brownish,  offensive,  vaginal  discharge  for  three 
months.     No  pain. 

Examination.  Fungating,  bleeding  growth  the  size  of  a 
small  apple  replaces  the  cervix;  vaginal  walls  not  involved. 
Fundus  of  uterus  freely  movable. 

Operation.  Preliminary  curettage  and  cauterizatiom.  Fifteen 
days  later  radical  abdominal  hysterectomy. 

Complications.     Bladder  opened  and  sutured. 

Pathological  Report.  Carcinoma  of  the  cervix.  H.  F.  Hart- 
well. 

Result.     Death  from  recurrence  March  5,  1918. 
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The  following  paper  is  based  on  the  cases  of  cancer  of  the 
lip  admitted  to  the  Massachusetts  General  Hospital  during 
the  ten-year  period  from  January  i,  1909,  to  January  i,  19 19. 
This  period  was  chosen  in  order  that  three  years  should  have 
elapsed  since  operation  in  every  case,  and  no  patient  who  is 
not  known  to  have  been  free  from  the  disease  for  at  least  that 
length  of  time  after  operation  has  been  considered  as  a  cure. 

There  were  172  primary  cases  admitted  to  the  hospital  during 
this  period,  together  with  15  cases  of  cancer  of  the  lip  recurrent 
from  previous  operation.  The  cases  were  operated  upon  by 
nineteen  members  of  the  surgical  staff,  to  whom  the  writers 
wish  to  acknowledge  their  appreciation  for  permission  to 
report  them.  Thanks  are  also  due  to  Dr.  H.  F.  Hartwell, 
surgical  pathologist,  for  assistance  in  reviewing  the  pathological 
specimens. 

In  making  this  analysis  we  have  reviewed  every  case  admitted 
to  the  wards  during  the  ten-year  period,  and  in  obtaining  the 
figures  all  cases  have  been  included  in  which  an  attempt  was 
made  for  a  surgical  cure.  In  many  cases  operated  upon  the 
disease  was  far  advanced,  and  it  is  partly  for  this  reason  that 
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the  percentage  of  cures  shown  is  less  than  that  in  the  series 
reported  by  Broclers^  and  Bloodgood.^  No  case  has  been  accepted 
as  a  cure  unless  a  pathological  examination  of  the  tissues  removed 
at  operation  was  made,  and  patients  dying  within  the  arbitrary 
three-year  limit  without  recurrence  have  been  excluded  as 
inconclusive. 

The  form  adopted  in  reporting  this  series  is  one  that  was 
first  used  in  a  paper  on  the  results  of  operations  on  cancer  of 
the  buccal  mucosa,"  as  at  that  time  it  was  found  impossible  to 
compare  the  statistics  with  those  of  other  writers.  The  same 
form  has  since  been  used  in  reporting  two  other  series  of  cases*  ^ 
and  has  proved  very  satisfactory.  It  was  possible,  in  fact,  to 
compare  accurately  the  results  of  a  personal  series  of  cases  of 
cancer  of  the  breast  with  those  of  a  previous  series  represent- 
ing the  experience  at  the  Massachusetts  General  Hospital.*^ 

The  accepted  operation  for  cancer  of  the  lip  is  excision  of  the 
growth,  with  or  without  a  plastic  closure  of  the  defect,  and  the 
removal  of  the  fat  and  glands  in  the  submental  and  submaxillary 
space  and  to  the  bifurcation  of  the  carotid,  from  one  or  both 
sides  of  the  neck,  depending  on  the  situation  and  size  of  the 
tumor.  We  shall  speak  of  this  hereafter  as  the  radical  operation. 
We  have  used  the  term  "palliative"  operation  to  describe 
cases  in  which  the  growth  alone  was  excised  and  no  dissection 
of  the  neck  done.  We  consider  this  operation  justifiable  only 
in  the  very  early  cases  which  are  clinically  precancerous  or 
where  the  radical  operation  is  contraindicated  on  account  of 
the  age  or  physical  condition  of  the  patient. 

1  Squamous-cell  Epithelioma  of  the  Lip,  Jour.  Am.  Med.  Assn.,  1920,  Ixxiv. 

2  Cancer  of  the  Lip,  Surg.,  Gynec.  and  Obst.,  19 14,  xviii,  404. 

*  Greenough,  Simmons  and  Green:  The  Results  of  Operations  for  Cancer 
of  the  Mouth,  Tongue  and  Jaw  at  the  Massachusetts  General  Hospital  from 
1890  to  1904,  Boston  Med.  and  Surg.  Jour.,  1909,  clx,  563. 

*  Greenough  and  Simmons:  End-results  in  Cancer  Cases;  Cancer  of  the 
Breast,  Boston  Med.  and  Surg.  Jour.,  192 1,  clxxxv,  253. 

5  Greenough,  Simmons  and  Harmer:  Bone  Sarcoma,  Jour.  Orthop.  Surg., 
192 1,  iii,  602. 

*  The  Results  of  Operations  for  Cancer  of  the  Breast  at  the  Massachusetts 
General  Hospital  from  1894  to  1904,  Surg.,  Gynec.  and  Obst.,  1907,  v,   39. 
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The  total  number  of  cases  available  for  study  was  187, 
divided  as  follows: 

Total  cases 187 

Recurrent  from  previous  operation 15 

Inoperable  or  operation  not  advised 5 

Refused  operation 4 

Radical  operations 122 

"Palliative"  operations 41 

No  attempt  has  been  made  to  determine  the  end-results  in 
the  recurrent  cases  or  those  in  which  no  operation  was  per- 
formed. Of  the  remaining  163  cases  the  end-result  is  known 
in  138  instances,  or  84.7  per  cent  of  the  cases. 

Etiology.  No  new  facts  in  regard  to  the  etiology  of  cancer 
of  the  lip  have  been  brought  out  by  this  study.  The  disease 
was  confined  almost  entirely  to  men,  there  being  170  males  and 
2  females  in  the  series.  The  growth  occurred  on  the  upper  lip 
4  times  and  on  the  lower  168.  People  of  all  ages  were  affected, 
the  extremes  being  twenty-four  and  ninety-three  years  of  age, 
although  it  was  more  common  between  forty-five  and  seventy. 
The  average  age  was  54^  years: 

AGES  OF  PATIENTS 

20  to  25  years 2 

25  to  30  " 4 

30  to  35  " 3 

35  to  40  " 13 

40  to  45  " 12 

45  to  50  " 17 

50  to  55  " 24 

55  to  60  " 21 

60  to  65  " 18 

65  to  70  " 18 

70  to  75  " 15 

75  to  80  " 13 

80  to  85  " 6 

85  to  90  " I 

90  to  95  "   . I 

Not  stated 2 
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Persistent  chapped  lips,  keratosis,  seborrhea  or  leukoplakia 
of  the  lips  preceded  for  some  time  the  appearance  of  the  growth 
in  a  large  group  of  cases.  Sixty-two  patients  gave  a  history 
of  some  form  of  irritation  of  the  skin  of  the  lips  present  for 
months  or  years  before  the  appearance  of  the  cancer.  Patients 
with  this  history  are  particularly  liable  to  have  what  we  have 
termed  reoccurrence  of  the  disease  in  distinction  to  recurrence 
after  the  removal  of  a  primary  cancer.  By  reoccurrence  we 
mean  the  formation  of  a  second  cancer  of  the  lip  after  the  removal 
of  a  primary  growth,  the  second  cancer  being  on  a  portion  of 
the  lip  remote  from  the  scar  of  the  operation.  Eight  cases  in 
this  series  are  cases  of  reoccurrence,  and  all  presented  a  well- 
healed  scar  at  one  point  on  the  lip  and  a  cancer  at  another  point. 
Two  others  cases  in  the  series  developed  a  reoccurrence  after 
removal  of  the  primary  growth  in  the  hospital.  These  were 
excised  and  both  patients  are  living  and  w^ell  more  than  three 
years  after  the  second  operation. 

One  hundred  patients  smoked  tobacco,  including  6  who  also 
chewed.  Pipe-smokers  predominated.  Nine  patients  did  not 
use  tobacco  in  any  form,  while  the  records  are  inconclusive  in 
63.  One  patient  who  did  not  use  tobacco  was  a  shoeworker 
and  in  the  habit  of  keeping  nails  in  his  mouth  while  at  work. 
Broders  has  shown  that  the  percentage  of  tobacco-users  in 
patients  with  cancer  of  the  lip  is  approximately  the  same  as 
that  in  a  series  of  500  patients  without  cancer  of  the  lip,  but 
that  the  percentage  of  pipe-smokers  is  much  greater. 

Wassermann  examinations  were  made  at  the  hospital  as  a 
routine  procedure  during  the  latter  part  of  the  decade  studied 
but  not  during  the  first  part.  There  were  examinations  on 
only  56  patients.  The  reaction  was  positive  in  12  and  negative 
in  44  cases.  It  is  interesting  to  note  that  in  2  cases  a  primary 
lesion  developed  at  the  site  of  the  scar  of  excision  of  the  cancer 
of  the  lip,  in  one  of  which  the  nodule  was  excised  under  the 
impression  that  it  was  a  recurrence.  In  a  third  case  a  cancer 
developed  in  the  scar  of  a  chancre  of  the  lip  acquired  two  years 
previously. 
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Pathology.  Specimens  from  103  of  the  131  patients  in 
whom  the  end-result  is  known  were  available  for  reexamination. 
The  tumors  varied  from  the  early  papillary  t^pe  of  cancer,  a 
condition  which  might  almost  be  termed  precancerous,  to 
carcinoma  of  the  squamous-cell  type  but  with  little  differenti- 
ation of  the  cells.  An  attempt  was  made  to  grade  these  speci- 
mens into  three  groups  according  to  their  malignancy,  the 
criterion  being  the  amount  of  differentiation  of  the  cells  and 
the  number  of  mitotic  figures.  In  Group  i  were  placed  those 
tumors  in  which  the  cells  had  a  marked  tendency  to  differentiate, 
as  shown  by  the  formation  of  epithelial  pearls  and  in  which 
mitotic  figures  were  comparatively  infrequent.  In  Group  2 
were  placed  those  cases  in  which  there  was  less  tendency  to 
differentiate  and  evidence  of  more  rapid  growth.  In  Group  3 
were  placed  cases  in  which  the  cells  infiltrated  the  tissues  and 
showed  little  or  no  tendency  to  differentiate.  This  grading 
was  done  without  knowledge  of  the  clinical  side  of  the  case  and 
the  results  compared  later.     They  are  as  follows : 

RESULTS.      PATHOLOGICAL  CLASSIFICATION 

Living.  Dead. 

Group  I 53  cases  (81 .5  per  cent)         12  cases 

Group  2 14     "     (70.0        "  6     " 

Groups 4     "     (22.0        "      )         14 

It  would  seem,  therefore,  that,  other  things  being  equal,  such 
as  the  extent  of  the  growth  and  its  duration,  the  amount  of 
differentiation  of  the  cell  has  a  distinct  bearing  on  the  prognosis 
of  the  disease. 

The  presence  of  palpable  glands  did  not  necessarily  mean 
that  metastases  had  occurred,  as  in  many  cases  in  which  the 
presence  of  glands  was  noted  in  the  history  pathological  exam- 
ination failed  to  show  cancer.  It  is  impossible,  however,  to 
say  that  metastases  have  not  occurred  unless  serial  sections 
are  made  of  all  tissue  removed.  Metastatic  cancer  was  found 
in  the  glands  in  24  of  the  119  cases  in  which  neck  dissection 
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was  done  and  in  which  we  have  a  report  on  the  glands.  Absence 
of  clinically  enlarged  glands,  on  the  other  hand,  does  not  rule 
out  metastases,  as  in  24  cases  in  which  it  was  noted  in  the  record 
there  were  no  palpable  glands,  cancer  was  demonstrated  in  the 
tissue  removed  from  the  neck  in  6,  or  25  per  cent. 

The  presence  of  demonstrable  metastatic  cancer  in  the  glands 
was  a  grave  prognostic  sign.  In  the  19  cases  in  which  metas- 
tases were  found  and  in  which  the  end-result  is  known,  5,  or 
27.7  per  cent,  are  living  and  well,  while  in  the  72  traced  cases 
in  which  no  cancer  was  found  in  the  glands  63  were  cured,  or 
86.6  per  cent. 

Symptoms.  The  symptoms  consisted  of  a  painless  ulcer  or 
tumor  of  the  lip  preceded  in  62  cases  by  a  history  of  chapped 
lips,  keratosis  or  leukoplakia.  The  first  symptom  was  de- 
scribed as  a  "sore"  or  "cold  sore"  in  83  cases,  a  "scab"  in  19 
and  a  "wart"  or  "tumor"  in  38.  In  the  remaining  cases  it 
was  variously  described  as  a  pimple,  crack,  blister,  cut,  etc. 
In  a  few  cases  it  was  the  presence  of  enlarged  metastatic  glands 
in  the  neck  that  first  led  the  patient  to  consult  a  physician. 

The  tumor  was  of  comparatively  slow  growth,  the  average 
duration  from  the  onset  of  symptoms  to  the  admission  to  the 
hospital  being  11. 9  months  (data  on  156  cases).  The  delay 
on  the  part  of  the  patient  from  the  appearance  of  the  disease 
to  the  first  consultation  with  a  physician  was  4.35  months  (data 
on  123  cases)  and  the  delay  from  the  first  consultation  until 
operation  was  advised  averaged   one  month  (data  on  125  cases). 

Palpable  glands  were  noted  as  being  present  in  the  submental 
or  submaxillary  spaces  or  elsewhere  in  the  neck  in  119  of  the 
cases,  but  on  subsequent  pathological  examination  many  of 
these  proved  to  be  inflammatory.  The  presence  of  glands  had 
little  relation  to  the  size  or  duration  of  the  tumor  except  in  the 
obviously  far-advanced  cases.  This  is  not  surprising  con- 
sidering the  septic  condition  of  the  mouth  in  many  of  the  patients 
in  addition  to  the  presence  of  an  ulcerated  or  partly  necrotic 
tumor  of  the  lip.  The  teeth  were  mentioned  as  being  in  poor 
condition  or  carious  in  97  cases. 
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The  situation  of  the  tumor  on  the  Hp  was  as  follows : 

SITUATION  OF   GROWTH 

Right  side 51  cases 

Left  side 57  " 

Center 25  " 

All  lip 14  " 

At  angle  of  lips 6  " 

Upper  lip 4  " 

Not  stated 15  " 

The  growth  was  described  in  the  records  under  the  following 
headings : 

TYPE   OF   GROWTH 

"Fungating" 21  cases 

Ulcerative 84     " 

Tumor 34     " 

Warty 14     " 

Miscellaneous 19     " 

Operation.  The  radical  operation  was  performed  on  122 
cases  with  the  removal  of  the  glands  from  one  side  of  the  neck 
in  73  and  from  both  sides  in  49.  The  operation  was  performed 
essentially  as  follows:  A  curved  incision  was  made  beneath  the 
jaw  from  the  chin  to  about  one  inch  below  and  behind  the  angle. 
This  was  carried  through  the  skin  and  platysma  and  the  flaps 
reflected.  The  contents  of  the  submental  space  was  removed 
and  the  digastric  muscle  developed,  the  facial  artery  being 
tied  at  its  entrance  into  the  submaxillary  gland.  The  fat  and 
glands  beneath  the  angle  of  the  jaw  and  down  to  the  bifurcation 
of  the  carotid  artery  were  dissected  free  and  the  mass,  includ- 
ing the  submaxillary  gland,  removed  en  bloc.  The  h>poglossal 
and  lingual  nerves  beneath  the  submaxillary  gland  should  be 
recognized  and  avoided.  The  branch  of  the  facial  nerve  supply- 
ing the  muscles  at  the  corner  of  the  mouth  runs  between  the 
platysma  and  the  skin  a  short  distance  below  the  angle  of  the 
jaw  and  should  not  be  injured  by  the  incision.  It  was  appar- 
ently divided,  however,  in  a  large  number  of  cases,  with  con- 
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sequent  drooping  of  the  corner  of  the  mouth.  The  wounds 
were  closed  in  layers  with  catgut  sutures  to  the  platysma  and 
drained  with  a  small  cigarette  wick.  If  the  wounds  were  not 
drained,  serum  and  saliva  from  the  intermuscular  portion  of 
the  submaxillary  gland  not  removed  or  from  the  wounded  parotid 
gland  usually  collected,  necessitating  secondary  drainage. 
After  closure  of  the  wound  in  the  neck  the  growth  on  the  lip 
was  excised  by  a  V-shaped  incision  and  the  wound  closed  by 
sutures  to  the  mucous  membrane  and  skin.  If  it  was  necessary 
to  remove  a  large  portion  of  the  lower  lip  some  form  of  plastic 
operation  was  done  to  close  the  defect.  Theoretically  a  bloc 
dissection,  removing  the  growth  on  the  lip  with  the  glands  from 
the  neck  in  one  piece,  is  the  operation  of  choice,  but  practically, 
if  the  wound  in  the  neck  connects  with  the  oral  cavity,  extensive 
sepsis  usually  supervenes. 

When  the  glands  were  removed  from  both  sides  of  the  neck 
the  incision  was  made  beneath  the  jaw  from  below  the  angle 
on  one  side  to  a  similar  position  on  the  other.  In  5  cases  a 
more  radical  neck  dissection  was  done  than  that  described  above, 
with  the  removal  of  the  internal  jugular  vein,  the  sternomastoid 
muscle  and  the  glands  to  the  clavicle. 

Palliative  Operations.  What  has  been  termed  in  this  paper 
the  palliative  operation,  that  is  the  removal  of  the  growth  from 
the  lip  without  dissection  of  the  glands  of  the  neck,  was  per- 
formed 41  times.  In  10  cases  the  growth  was  small,  papillary 
in  type,  and  might  almost  be  termed  precancerous.  In  3  it 
was  extensive  and  the  operation  was  done  to  remove  a  sloughing 
tumor.  In  many  of  the  remaining  28  cases  the  age  of  the  patient 
or  his  physical  condition  was  a  contraindication  to  radical 
operation,  but  there  was  a  small  group  in  which,  from  the  records, 
the  reason  for  not  removing  the  glands  from  the  neck  was  not 
clear. 

Operative  Mortality.  There  were  three  postoperative  deaths 
in  the  series  of  122  radical  operations,  an  operative  mortality 
of  2.5  per  cent.  There  was  one  death  from  erysipelas  and 
auricular  fibrillation  on  the  seventeenth  day,  i  from  sepsis  and 
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pneumonia  on  the  tenth  day  and  i  from  probable  pulmonary 
embolus  on  the  second  day.  All  of  these  patients  were  what 
might  be  termed  poor  surgical  risks.  One  of  the  deaths  occurred 
after  the  removal  of  the  glands  from  one  side  of  the  neck  and 
2  after  dissection  of  both  sides.  There  was  no  operative  mortality 
following  excision  of  the  growth  only. 

Postoperati\t:  Complications.  In  addition  to  the  three 
postoperative  deaths  there  were  several  cases  of  postoperative 
complications.  All,  with  one  exception,  were  due  to  some  form 
of  infection.  There  were  lo  cases  of  serious  sepsis,  several  of 
minor  sepsis  and  i  case  of  phlebitis.  One  patient  developed 
postoperative  pneumonia  and  there  were  3  cases  of  severe 
bronchitis.  There  was  i  case  of  severe  postoperative  hemor- 
rhage, probably  due  to  the  slipping  of  the  ligature  on  the  facial 
artery,  which  necessitated  packing  of  the  wound.  All  of  these 
patients  eventually  made  satisfactory  recoveries. 

Plastic  Operations.  In  16  cases  in  which  the  growth  was 
extensive  it  was  found  impossible  to  close  the  defect  in  the  lip 
in  the  usual  manner  without  tension  or  without  making  the 
oral  opening  too  small.  Some  form  of  plastic  operation  was 
performed  on  these  cases  to  remedy  the  defect.  The  cases  have 
been  grouped  separately  as  the  extent  of  the  local  lesion  had  a 
distinct  relation  to  the  prognosis.  Thus  of  the  14  cases  in  this 
group  that  have  been  traced,  10  have  died  of  a  recurrence  of 
the  disease,  while  only  4  (28.3  per  cent)  are  living  and  well. 

Secondary  Operations.  Secondary  operations  for  local 
recurrence  of  the  disease  were  performed  twice  and  both  of 
these  patients  are  well  three  or  more  years  after  the  second 
operation-.  A  new  cancer  (reoccurence)  formed  at  another 
point  on  the  lip  and  was  removed  in  2  other  cases.  Both  of 
these  patients  are  also  well  three  or  more  years  after  the  second 
operation. 

In  7  cases  in  which  the  neck  had  previously  been  dissected 
a  second  extensive  dissection  was  performed  for  recurrence. 
All  of  these  patients  are  dead,  2  as  a  result  of  the  operation  and 
5  of  the  disease. 
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Results.  There  were  122  cases  in  which  an  attempt  at 
cure  by  a  radical  operation  was  made.  In  73  the  local  growth 
was  excised  and  the  glands  dissected  from  one  side  of  the  neck, 
and  in  49  the  glands  were  removed  from  both  sides  of  the  neck. 
Dissection  of  both  sides  of  the  neck  usually  implied  that  the 
growth  was  extensive  or  situated  in  the  center  of  the  lip. 

The  results  are  about  what  might  be  expected  in  a  series  of 
consecutive  cases  in  a  large  general  hospital.  Of  the  122  cases 
the  end-result  is  known  in  103,  but  in  5  cases  the  data  is  incon- 
clusive, the  patients  having  died  of  some  other  disease  within 
the  three-year  limit  without  recurrence.  Of  the  remaining 
98  cases  68  are  living  and  well,  without  evidence  of  the  disease, 
or  have  died  of  other  cause,  more  than  three  years  after  operation; 
while  30  are  dead,  27  from  a  recurrence  of  the  disease  and  3 
as  a  result  of  the  operation.  This  gives  68.1  per  cent  cures 
following  the  radical  operation. 

radical  operations 

Total  cases 122 

End-results  known 103 

Inconclusive 5 

Postoperative  deaths 3 

Died  of  recurrence 27 

Living  without  disease  three  years  or  more      ....  68 

Percentage  of  three  year  cures 68 .  i  per  cent 

If  these  cases  are  separated  into  two  groups.  Group  i  being 
those  cases  in  which  the  glands  from  one  side  of  the  neck  were 
removed  and  Group  2  those  in  which  the  glands  were  removed 
from  both  sides  of  the  neck,  it  is  seen  that  the  percentage  of 
cures  in  Group  i  is  larger  than  in  Group  2.  This  implies  only 
that  the  extent  of  the  local  disease  bore  a  direct  relation  to  the 
prognosis,  as  the  double  dissection  was  usually  done  in  the 
more  advanced  cases.  The  relation  of  the  size  of  the  growth 
on  the  lip  to  the  prognosis  is  also  shown  by  the  small  percent- 
age of  cures  in  the  group  of  cases  requiring  a  plastic  operation 
to  close  the  defect  after  excision  of  the  growth.     Thus  in  14 
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traced  cases  in  which  the  wound  of  the  Hp  could  be  closed  only 
by  employing  some  form  of  plastic  operation,  but  4  (28.3  per 
cent)  are  living  and  well. 

radical  opeil\tions 

Dissection  glands  Dissection  glands 

on  one  side  on  both  sides 

of  neck.  of  neck. 

Total  operations 73  49 

End-results  known 64  39 

Inconclusive 3  2 

Postoperative  deaths     .      .      .      .        i  2 

Died  of  recurrence 13  14 

Three-year  cures 47  (77  per  cent)  21  (54  per  cent) 

The  percentage  of  cures  in  the  cases  in  which  metastatic 
cancer  was  demonstrated  in  the  glands  removed  was  much 
smaller  than  in  the  cases  in  which  no  metastases  were  found. 
In  19  traced  cases  in  which  the  glands  were  involved  by  the 
disease  5  are  well  (27.7  per  cent)  while  in  the  72  conclusive 
traced  cases  in  which  no  cancer  was  found  in  the  glands  63  are 
well  (81  per  cent).  The  radical  operation  would  seem  to  be 
justified  if  27.7  per  cent  of  the  cases  with  known  metastases 
are  cured. 

results— metastatic  glands 


Cancer  in  glands. 

No 

cancer  in  glands 

Total  cases        .... 
Untraced 

.       24 

.       4 

98 
16 

End-results  known 

.     20 

82 

Inconclusive 

0 

5 

Postoperative  deaths     . 

I 

2 

Died  of  recurrence 

•      14 

12 

Three-year  cures 

.       5 

(27 

7  per 

cent) 

63  (81  per  cent) 

The  site  of  recurrence  could  not  be  determined  in  many  of 
the  cases.  We  have  no  evidence  of  general  metastasis  in  any 
case,  but  the  data  are  not  conclusive,  as  the  facts  in  regard  to 
patients  dying  of  recurrence  were  usually  obtained  either  from 
letters  from  friends  or  relatives  or  from  the  death  certificates 
on  file  at  the  Bureau  of  Vital  Statistics  at  the  State  House. 
.  Am  Surg  7 
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In  the  only  patient  dying  of  recurrence  on  whom  an  autopsy 
was  performed  there  was  local  recurrence  only.  As  well  as 
could  be  determined  the  site  of  recurrence  was  as  follows: 

SITE    OF   RECURRENCE  — radical   OPERATION 

In  neck  only 13 

Neck  and  local 5 

Local  only ^ 4 

Undetermined 5 

In  I  case  in  which  the  glands  were  removed  from  one  side  of 
the  neck  the  first  evidence  of  recurrence  appeared  in  the  glands 
of  the  opposite  side. 

Palliative  Operations.  (Local  excision  only.)  There  were 
41  cases  in  this  group  operated  upon  without  mortality.  In 
10  instances  the  tumor  was  small,  and  although  pathologically 
cancer,  might  well  be  considered  clinically  as  precancerous. 
Eight  of  these  cases  have  been  followed  and  all  were  cured. 
Three  cases  were  obviously  palliative  operations,  as  the  growth 
was  large  and  a  plastic  operation  was  necessary  to  close  the 
wound.  Two  of  these  cases  have  since  died  with  both  local 
and  glandular  recurrence,  and  the  third  has  not  been  traced. 
Of  the  remaining  28  cases,  5  are  inconclusive,  or  have  not  been 
traced,  and  11  have  died  of  recurrence.  Twelve  (60.6  per  cent) 
are  living  or  have  died  of  disease  other  than  cancer  more  than 
three  years  from  the  date  of  operation.  In  most  of  these  cases 
the  radical  operation  was  contraindicated  on  account  of  the 
physical  condition  or  age  of  the  patient. 

Taking  the  "palliative"  operations  as  a  group  the  figures  are 
as  follows : 

RESULTS  — local   EXCISION   ONLY 

Total  cases 41 

End-results  known 35 

Inconclusive 2 

Died  of  recurrence 13 

Three-year  cures 20  (60  6  per  cent) 
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Of  the  13  cases  dying  of  a  return  of  the  disease  the  site  of 
the  recurrence  is  known  in  9.  In  4  cases  the  recurrence  was, in 
the  glands  of  the  neck  only,  in  4  it  was  both  glandular  and 
local  and  in  i  it  was  local  only.  If  27  per  cent  of  the  cases  in 
which  metastatic  cancer  is  demonstrable  in  the  glands  removed 
from  the  neck  are  cured  by  a  radical  operation  it  is  presumable 
that  a  certain  number  of  cases  in  this  group  would  have  been 
cured  if  the  more  extensive  operation  had  been  performed. 

The  average  length  of  life  of  all  cases  dying  of  recurrence 
from  the  date  of  operation  was  approximately  two  years  (23.3 
months).  In  cases  in  which  the  glands  removed  at  operation 
showed  cancer  the  length  of  life  was  slightly  shorter  than  the 
average  (21.7  months).  With  one  exception  in  all  cases  dying 
of  the  disease  the  recurrence  or  death  occurred  within  the 
three-year  limit.  One  case  died  of  glandular  recurrence  seven 
years  after  the  primary  operation.  The  history  of  this  case 
is  as  follows:  In  1898  a  cancer  of  the  lip  was  removed  and  the 
glands  dissected  from  the  corresponding  side  of  the  neck.  In 
1 9 14,  a  recurrence  was  removed  from  the  other  side  of  the  lip 
but  the  neck  was  not  dissected.  In  1921,  seven  years  later, 
or  twenty-three  years  after  the  first  operation,  he  reentered 
the  hospital  with  a  glandular  recurrence  in  the  side  of  the  neck 
that  had  not  been  operated  upon.  A  radical  neck  dissection 
was  done  but  the  patient  died  of  the  disease  eight  months  later. 


CANCER   OF   THE   LIP  — RESULTS 

Total  cases 187 

Recurrent  cases 15 

Cases  available  for  study  of  mortality,  etc 172 

Radical  operations 122 

"Palliative"  operations 41 

No  operation  (not  advised  5,  refused  4) 9 

Mortality  in  radical  operations  (3  cases) 2.5  per  cent 

Mortality  in  "  palliative "  operations o 

Inconclusive  cases: 

No  pathological  report '.      .      .      .  i 

Died  without  recurrence  less  than  three  j'ears        .      ,  6 

Untraced 27 
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Cases  available  for  end-result  data 131 

Radical  operations 98 

"Palliative"  operations 33 

Cases  alive  and  well  over  three  years 78 

Cases  died  without  recurrence  over  three  years   ...  10 

Number  of  three-year  cures,  all  operations     ....  88 

Number  of  three-year  cures,  radical  operations   .      .      .  68     68 .  i  per  cent 

Number  of  three-year  cures,  "palliative"  operations      .  20     60.6  per  cent 

Cures  in  radical  operations,  glands  cancerous       .      .      .  27.7  per  cent 

Cures  in  radical  operations,  glands  not  cancerous      .      .  81  " 

Cures  in  radical  operations,  one  side  of  neck  dissected  .  78 . 5        " 

Cures  in  radical  operations,  both  sides  of  neck  dissected  56 . 8        " 

Cures  when  plastic  closure  was  necessary       ....  28 . 3        " 


THE  END-RESULTS  OF  TREATMENT  IN  CERTAIN 
FORMS  OF  MALIGNANCY  OF  THE  NECK 


By  martin  B.  TINKER,  M.D. 

ITHACA,    N.    Y. 


The  difficulties  in  management  of  most  cases  of  malignancy 
in  the  neck,  far  enough  advanced  so  that  a  probable  diagnosis 
can  be  made  before  operation,  are  so  great  that  the  average 
surgeon  could  not  forget  his  experiences  if  he  tried  and  the 
occurrence  of  the  various  forms  of  malignancy  about  which  I 
have  sought  information  is  so  infrequent  that  most  surgeons 
would  not  need  to  consult  their  records  to  recall  with  reason- 
able accuracy  the  number  and  essential  facts  regarding  their 
cases.  The  information  given  in  most  reference  publications 
is  meager  and  of  doubtful  reliability,  and  judging  from  the 
results  of  investigation  of  thyroid  malignancy  the  literature 
is  a  very  incomplete  record  of  surgical  experience  in  this  field. 
Wilson^  was  able  to  collect  169  cases  of  thyroid  malignancy  in 
personal  communications  from  sixty-seven  American  surgeons, 
not  including  those  in  the  Mayo  Clinic,  none  of  which  had  been 
reported  in  the  literature.  "That  is  almost  five  times  as  many 
cases  have  been  met  with  in  the  experience  of  a  very  small  number 
of  American  surgeons  as  has  appeared  in  the  entire  literature 
from  all  American  sources."  Believing  that  results  in  the 
management  of  other  forms  of  neck  malignancy  were  likewise 
mostly  unreported  and  that  knowledge  of  such  experience 
should  stimulate  interest  and  further  improve  results,  letters 
of  inquiry  were  sent  to  all  members  of  this  Association.     Ninety- 

1  Ann.  Surg.,  August,   1921,  p.   129. 
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eight  replies  were  received.  Sixty  surgeons  do  not  deal  with 
this  class  of  cases  or  are  unwilling  to  express  an  opinion  because 
of  incomplete  records  or  the  fact  that  they  have  not  recently 
been  in  active  surgical  work.  Data  of  considerable  value  was 
received  from  thirty-eight.  While  the  results  reported  are 
less  encouraging  than  the  results  of  treatment  of  malignancy 
in  many  other  parts  of  the  body  they  do  not  justify  the  pessimism 
with  which  these  cases  are  still  regarded  by  many  surgeons. 
In  times  past  extremely  radical  operations  have  been  performed, 
followed  by  low  percentage  of  permanent  cures  which  have 
tended  to  bring  surgery  into  disrepute,  and  cases  should  be 
carefully  studied  and  selected.  In  the  interest  of  better  end- 
results  these  cases  may  be  treated  in  three  main  groups:  Those 
in  which  operation  is  contraindicated;  those  in  which  oper- 
ation offers  reasonable  prospect  of  cure;  and  those  in  which, 
while  operation  gives  little  or  no  hope,  roentgen  ray  or  radium 
have  proved  of  certain  value  in  palliation  and  occasional  cure. 

In  at  least  two  forms  of  malignancy  I  believe  that  operation 
is  usually  contraindicated,  namely,  metastasis  to  the  neck 
from  tonsillar  or  pharyngeal  growths  or  from  growths  of  unknown 
origin.  So  far  as  I  have  been  able  to  determine  no  cures  have 
been  reported  in  case  of  malignancy  of  the  tonsil  or  pharynx 
with  metastasis  to  the  cervical  glands,  and  I  believe  in  such 
cases  palliative  treatment  by  roentgen  ray  or  radium  should 
be  advised.  Dr.  E.  A.  Codman  has  reported  by  personal 
letter  one  recovery  following  treatment  with  radium  of  extensive 
malignancy  of  the  jaw  with  metastasis.  A  second  group  of 
cases  in  which  I  have  personally  never  seen  a  cure  is  malignancy 
of  the  glands  of  the  neck,  evidently  metastatic,  in  which  the 
original  focus  cannot  be  located. 

In  the  group  in  which  operation  offers  a  fair  prospect  of  re- 
covery may  be  included  the  early  cases  of  malignancy  of  the 
thyroid;  malignancy  originating  in  branchial  cleft  remnants; 
carotid-gland  tumors  and  tumors  of  the  parotid.  Personally, 
I  believe  that  the  early  cases  of  Hodgkin's  disease  might  also 
be  included  in  this  group. 
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In  the  third  group,  which  in  my  opinion  should  be  treated 
by  radium  or  roentgen  ray  either  with  or  without  surgery, 
should  be  included  the  more  advanced  cases  of  Hodgkin's 
disease,  advanced  thyroid  malignancy  and  advanced  branchial 
cleft  carcinoma. 

There  is  quite  general  agreement  as  to  the  influence  of  methods 
and  technic  on  end-results,  but  it  seems  impossible  to  give 
definite  figures. 

Permanent  results,  as  with  malignancy  in  any  part  of  the 
body,  depend  upon  complete  extirpation  of  all  diseased  tissue 
wide  of  the  growth  and  with  all  lymphatic  glands  in  nearby 
territory.  There  is  quite  general  agreement  as  to  the  value  of 
"block  dissection"  in  such  cases.  The  importance  of  sharp 
dissection  as  opposed  to  blunt  dissection  of  any  form  in  dealing 
with  malignancy  has  been  emphasized  for  many  years  by  Dr. 
W.  S.  Halsted  and  also  by  Dr.  G.  W.  Crile.  Two  surgeons  of 
this  Association  use  the  electric  cautery  instead  of  the  knife  in 
excision  of  certain  growths. 

Careful  dissection  requires  a  dry  field  and  perfect  light,  and 
the  results  of  these  operations,  both  immediate  and  permanent, 
have  apparently  been  improved  by  obtaining  control  of  the 
main  arterial  supply  early  in  the  operation.  Twenty-seven 
members  of  this  Association  state  that  they  close  the  great 
vessels  in  one  way  or  another;  some  rarely,  many  generally, 
and  sixteen  use  some  form  of  temporary  closure,  most  fre- 
quently by  rubber-padded  forceps  as  suggested  by  Crile.  The 
flexible  metallic  bands  used  by  Drs.  Halsted  and  Matas  are 
also  of  great  help  in  some  of  these  cases. 

As  to  permanent  closure :  With  vessel  suture  it  is  possible  to 
save  considerably  more  of  the  large  vessels  of  the  neck,  and 
where,  as  with  carotid-gland  tumors  and  many  of  the  cases  of 
extensive  malignancy,  it  is  necessary  to  divide  the  common 
carotid  in  order  to  completely  eradicate  the  growth,  the  col- 
lateral circulation  is  specially  important  and  the  saving  of  a 
fraction  of  an  inch  as  can  be  done  with  bloodvessel  suture  often 
makes  much  difference  in  the  local  circulation  as  well  as  that 
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at  the  base  of  the  brain.  Following  Matas,  many  surgeons  all 
over  the  world  have  demonstrated  the  reliability  of  suture  as 
a  means  of  closing  the  great  vessels  in  the  cure  of  aneurysm, 
but  apparently  few  have  applied  this  principle  for  similar 
reasons  to  secure  closure  and  to  save  collateral  circulation  in 
the  management  of  malignancy.  Seven  surgeons  report  suture 
of  the  jugular  for  injury  but  none  intentional  suture  of  the 
arteries.  I  have  sutured  the  carotids  three  times— twice  for 
carotid-gland  tumors  and  once  for  branchial  cleft  malignancy— all 
these  patients  surviving  the  operation  five  years  or  more. 

Venous  oozing  is  very  greatly  diminished  by  putting  the 
patient  in  a  sitting  position  or  tilting  them  in  reverse  Trendelen- 
burg position  with  the  head  fairly  high.  We  have  seen  no 
unfavorable  results  from  either  of  these  methods.  Twenty- 
two  members  of  this  Association  operate  with  the  head  of  the 
table  elevated  while  four  prefer  the  patients  flat. 

Perfect  definition  of  the  tissues  by  real  daylight  or  the  day- 
light lamp  greatly  aids  in  distinguishing  between  certain  forms 
of  malignancy  and  the  adjacent  tissues. 

The  influence  of  anesthesia  on  venous  and  arterial  hemor- 
rhage is  very  evident  in  neck  surgery.  All  forms  of  general 
anesthesia,  even  chloroform,  give  temporary  rise  in  arterial 
blood-pressure  and  almost  invariably  a  certain  increase  of 
carbon-dioxide  in  the  blood  with  accompanying  free  venous 
ooze  which  in  many  of  these  cases  makes  perfect  dissection 
impossible.  Personally  I  always  use  local  anesthesia,  although 
often  in  combination  with  general  anesthesia.  If  bleeding 
is  troublesome  removal  of  the  general  anesthetic  improves  con- 
ditions very  greatly.  Local  anesthesia  alone,  in  my  opinion, 
gives  much  better  results  in  certain  cases,  notably  in  parotid- 
gland  tumors,  where  if  we  work  close  to  the  capsule  serious  injury 
of  the  facial  nerve  can  almost  invariably  be  avoided.  While 
a  majority  of  this  Association  (28)  expressed  preference  for 
ether,  9  use  gas-oxygen,  3  use  local  anesthesia  almost  to  the 
exclusion  of  ether,  2  prefer  rectal  ether  anesthesia  and  one 
avoids   increased   bleeding    from    elevated   blood-pressure   and 
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venous  conjestion  by  withdrawing  the  general  anesthestic  as 
soon  as  the  skin  incision  is  made  and  the  exposure  of  the  deeper 
parts  is  made. 

As  to  results  in  various  forms  of  neck  malignancy  reported 
by  members  of  this  Association  : 

Hodgkin's  Disease.  A  total  of  183  cases  were  reported, 
with  17  patients  remaining  well  five  years  or  more  following 
operation;  75  of  these  cases  were  reported  by  Yates  and  11  of 
his  patients  have  remained  well  from  five  to  twelve  years.  In 
terms  of  the  standard  form  of  reporting  end-results  of  the 
Massachusetts  General  Hospital  this  gives  9  per  cent  of  five- 
year  cures.  Three  have  abandoned  operating  in  these  cases, 
but  I  believe  should  reconsider.  In  cases  far  advanced  the 
disease  is  undoubtedly  followed  by  recurrence  and  death  what- 
ever form  of  treatment  is  used,  but  early  operation  when 
the  disease  is  limited  to  a  small  group  of  glands  should,  I 
believe,  be  followed  by  many  permanent  cures.  Roentgen  ray 
gives  striking  improvement  even  in  many  apparently  hope- 
less cases,  and  it  is  possible  that  by  its  use  some  patients  might 
be  brought  into  the  operable  class.  The  real  facts  are  difficult 
to  get  at  because  of  confusion  in  the  pathology.  In  two  of  my 
earher  cases  the  patients  have  remained  well  six  years  and 
seven  years.  When  the  profession  comes  to  the  point  of  advis- 
ing radical  removal  of  every  bunch  of  enlarged  glands  of  the 
neck  of  more  than  a  few  months '  standing,  and  in  which  reason- 
ably conservative  measures  have  been  thoroughly  tried,  our 
percentage  of  permanent  cures  in  Hodgkin's  disease  should 
greatly  improve. 

Carotid-gland  Tumors.  Totalnumber  reported,  12.  These 
are  probably  mostly  previously  unreported  cases.  Operative 
mortality  i,  five-year  cures  5,  or  a  percentage  of  41.6.  The 
results  of  operation  for  tumors  of  the  carotid  body  have  been 
studied  in  this  country  first  by  Keen,  by  Randolph  Winslow 
in  a  paper  before  this  Association,  by  Lund,  Mont  Ried  and 
many  others.  My  experience  in  operation  upon  three  patients 
corresponds  with  that  of  Winslow;  that  removal  of  the  growth 
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with  the  arteries  gives  a  good  prospect  of  permanent  cure,  but 
dissection  from  the  vessels  is  more  frequently  followed  by 
recurrence.  Radical  removal  of  the  growth  with  permanent 
closure  of  the  arteries  above  and  below  gave  a  cure  of  five  years 
duration  in  one  of  my  cases  and  seven  years  in  the  second  case, 
while  dissection  of  the  growth  from  the  vessels  was  followed 
by  prompt  recurrence  in  a  third  case  in  spite  of  early  and  ener- 
getic radium  treatment  by  Dr.  H.  A.  Kelly. 

Thyroid-gland  Malignancies.  Total  number  of  .  cases 
reported,  62;  i  operative  death  and  15  five-year  cures,  or  a 
percentage  of  24 -f.  The  total  number  of  cases  from  the  Mayo 
Clinic  alone  in  which  malignancy  has  been  discovered  by  exam- 
ination of  the  tissue  after  operation  is  207,  but  a  report  as  to 
the  late  results  has  not  yet  been  given.  In  working  out  the 
questionnaire  I  neglected  to  ask  for  cases  in  which  a  diagnosis 
of  probable  malignancy  was  made  before  operation.  Some 
state  that  in  such  cases  far  enough  advanced  to  make  a  prob- 
able diagnosis  before  operation  there  is  no  possibility  of  cure, 
but  at  least  four  such  permanent  recoveries  have  occurred  in 
the  experience  of  members  of  this  Association.  The  length 
of  time  that  the  disease  is  unrecognized  and  even  unsuspected 
is  often  surprising.  In  most  of  my  cases  enlargement  of  the 
thyroid  had  existed  at  least  ten  years  before  the  patient  came 
for  operation.  When  the  public  and  the  profession  as  a  whole 
appreciate  more  fully  the  possible  dangers  of  thyroid  enlarge- 
ment and  we  operate  earlier  the  percentage  of  cures  should 
be  high.  These  cases  are  slow  in  their  development  locally, 
especially  the  large  round-cell  sarcomas,  but  in  many  instances 
metastasis  has  occurred  to  distant  organs  before  the  primary 
growth  has  been  removed.  One  of  my  patients  died  four  and 
one-half  years  after  operation  without  any  local  recurrence 
but  from  metastasis  to  the  spine.  The  earlier  growths  of  the 
thyroid  with  operation  before  there  has  been  extension  beyond 
the  capsule  should  be  followed  by  permanent  cure  in  most 
cases.  Follow-up  letters  to  13 18  of  my  former  patients  did 
not  show  any  recurrence  in  cases  which  had  not  broken  through 
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the  capsule  in  cases  operated  upon  during  the  past  sixteen 
years.  In  2  of  my  cases  with  extensive  malignancy  of  the 
thyroid  of  long  standing,  with  infiltration  of  the  great  vessel 
sheath  and  larynx,  thorough  removal  of  the  growth  followed 
by  the  use  of  radium  has  given  cure  of  seven  years '  standing  in 
I  case  and  eight  years  in  another. 

Branchial  Cleft  Malignancies.  A  total  of  15  cases  was 
reported  with  an  operative  mortality  of  2  and  five-year  cures  3. 
The  results  in  branchial  cleft  malignancy  depend,  I  believe, 
largely  upon  the  duration  and  extent  of  the  growth.  I  have 
operated  upon  only  2  cases,  with  i  death  and  i  nine-year  recovery. 
In  the  first,  recurrence  for  which  secondary  operation  was  per- 
formed occurred  two  years  after  the  primary  operation,  and  a 
second  recurrence  and  death  a  year  after  the  secondary  oper- 
ation. In  the  second  case  there  was  extensive  involvement  of 
the  surrounding  structures  including  the  thyroid  gland.  All 
diseased  tissues  were  removed  down  to  the  great  vessel  sheath, 
which  was  infiltrated  with  the  disease  and  was  left  without 
attempt  to  thoroughly  extirpate  the  growth  after  closure  of 
the  common  carotid.  This  patient  was  sent  to  Dr.  Howard 
A.  Kelly  for  radium  treatment  and  was  living  at  last  report 
nine  years  after  operation.  From  reports  of  others  and  my 
own  experience  it  is  my  impression  that  early  operation  gives 
a  reasonable  prospect  for  cure  and  that  certain  of  the  apparently 
hopeless  cases  can  be  cured  by  radium. 

Parotid-gland  Malignancies.  A  total  of  170  was  reported 
with  22  five-year  cures.  Parotid-gland  tumors  during  the 
early  stage  of  development  are  usually  encapsulated,  not  very 
deeply  located,  mildly  malignant  and  if  completely  removed 
a  permanent  cure  should  result.  When  neglected  for  years,  as 
seen  by  most  surgeons,  these  tumors  frequently  extend  deeply 
into  the  neck  along  the  base  of  the  skull,  giving  considerable 
difficulty  in  operation,  though  permanent  cure  is  still  possible. 
If  through  growth,  trauma  or  incomplete  operation  the  cellular 
elements  escape  from  the  capsule,  involvement  of  surrounding 
tissues  is  often  rapid,  the  growth  becomes  highly  malignant, 
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the  lymphatic  glands  become  involved  and  the  prospect  of 
permanent  cure  is  greatly  reduced.  When  the  growth  has  not 
broken  through,  if  the  capsule  of  the  gland  is  carefully  followed, 
injury  to  the  facial  nerve  can  almost  invariably  be  avoided. 
Sistrunk's^  suggestions  as  to  technic  in  avoiding  the  nerve  are 
of  great  value  in  certain  cases.  The  color  distinction  between 
the  growth  within  the  capsule  and  parotid-gland  tissue  is  so 
slight  that  perfect  light  and  a  dry  field  are  essential.  Local 
anesthesia  is  of  great  value,  both  in  maintaining  color  definition 
and  avoiding  hemorrhage.  I  have  operated  upon  8  cases  which 
had  not  extended  beyond  the  capsule  without  injury  to  the 
facial  nerve  and  with  permanent  recovery. 

Doubtless  almost  all  experienced  surgeons  have  operated 
upon  cases  of  the  varieties  mentioned  without  diagnosis  of  the 
true  character  of  the  disease.  The  likehhood  of  this  is  shown 
by  Ried's^  report  of  3  cases  of  carotid  gland  from  Johns  Hopkins 
Hospital,  who  states  that  in  i  case  the  pathological  report  was 
peritheHal  angiosarcoma,  but  after  operating  upon  the  second 
case,  six  years  later,  the  clinical  similarities  led  to  a  restudy  of 
the  growth,  when  its  true  nature  was  determined.  Several 
writers  do  not  feel  inchned  to  class  carotid-gland  tumors  among 
the  malignant  growths,  but  study  of  the  literature  and  my  own 
hmited  experience  leads  me  to  agree  with  Balfour^  that  these 
growths  are,  as  a  rule,  malignant  and  recurrences  after  removal 
are  frequent.  The  very  small  number  of  reports  which  have 
appeared  in  the  literature  probably  does  not  at  all  represent 
what  has  been  done  in  the  treatment  of  this  form  of  malignancy. 
Probably  the  relative  frequency  of  most  of  these  conditions  is 
not  as  great  as  that  of  thyroid  malignancy,  but  the  total  would 
still  be  large. 

Although  there  is  considerable  individuality  shown  by  members 
of  this  Association  in  the  choice  of  the  roads  which  lead  to  the 
best    end-results,   no    very    vital    dift'erences    in    methods    are 

^  Minnesota  Med.,  March,  1921. 

2  Johns  Hopkins  Hospital  Bull.,  June,  1920,  vol  xxxi. 

*  Surg.,  Gynec.  and  Obst.,  February,  1914,  p.  203. 
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apparent.  Undoubtedly  both  our  immediate  and  permanent 
results  will  be  improved  if  the  campaign  of  education  of  the 
American  Society  for  the  Control  of  Cancer  can  be  pushed  with 
something  like  the  energy  that  has  been  put  into  the  campaign 
for  the  prevention  of  tuberculosis. 

To  sum  up  briefly,  what,  if  anything,  has  been  accomplished 
by  this  inquiry?  It  seems  to  me  that  the  figures  which  I  have 
given  are  relatively  valueless  as  far  as  estabhshing  anything 
like  a  standard  as  to  what  our  results  in  these  cases  should  be 
is  concerned.  But  they  do  indicate  reasonably  clearly:  (i) 
That  the  end-results  in  certain  cases,  usually  considered  mildly 
malignant,  are  perhaps  not  so  good  as  is  generally  supposed. 
(2)  That  a  number  of  reliable  observers  have  seen  permanent 
results  follow  the  use  of  roentgen  ray  and  radium.  (3)  That 
certain  forms  of  neck  malignancy  considered  hopeless  by  some 
competent  surgeons  have  been  and  are  being  operated  upon 
with  apparent  permanent  cure  by  several  members  of  this 
Association. 


END-RESULTS  IN  CANCER  AS  INFLUENCED  BY 
TYPE,  REACTION,  LOCATION  AND  AGE 


By  CHARLES  H.  MAYO,  M.D. 

ROCHESTER,    MINN. 


Cancer  is  the  most  dreaded  disease  of  modern  times,  although 
as  old  as  history.  More  of  our  citizens  are  destroyed  by  cancer 
in  one  year  than  were  destroyed  by  our  two  years  of  war;  the 
disease  selects  its  victims,  however,  from  the  mature  and  aged 
rather  than  from  the  youth  of  the  nation.  Cancer  apparently 
is  increasing  at  a  rate  of  about  2.5  per  cent  a  year.  We  have 
saved  lives  in  infancy  by  preventing  disease  and  thereby  increased 
the  number  of  persons  who  reach  cancer  age.  The  greatest 
loss  from  cancer  is  between  the  years  of  forty  and  sixty.  Within 
the  age  limits  of  forty-five  and  fifty  more  women  are  afflicted 
than  men,  while  from  the  sixtieth  to  the  seventy-fifth  year  more 
men  have  the  disease— that  is,  approximately  three  women  are 
affected  to  two  men,  the  difference  being  in  the  involvement  of 
the  organs  of  reproduction. 

Within  the  last  few  decades  continuous  discussions  of  the 
cancer  problem  with  reports  from  various  investigators  have 
greatly  augmented  our  knowledge  of  the  subject,  and  while  the 
cause  is  still  a  moot  question,  it  must  necessarily  be  a  force  that 
will  harmonize  in  all  of  its  manifestations  wherever  found. 

Cancer  is  found  not  only  in  man  but  in  all  manner  of 
life— animals  and  plants;  thus  loss  of  function  and  uncon- 
trolled proliferation  and  migration  of  immature  cells  appear 
generally  throughout  nature.  The  disease  and  its  destructive 
effects  are  so  well  known  that  the  public  is  being  educated  with 
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regard  to  it.  Men  with  tumors  and  ulcers  of  the  tongue  and 
women  w^ith  tumors  of  the  breast  are  consulting  physicians  so 
much  earlier  than  formerly  that  more  than  50  per  cent  of  the 
lesions  are  found  to  be  benign  and  early  treatment  saves  many 
persons  from  developing  cancer.  Undoubtedly  also  many  lives 
are  saved  or  prolonged  even  though  the  number  of  accessible, 
recognizable,  or  visible  cancerous  growths  is  in  the  minority. 

Most  investigators  of  cancer  have  been  stimulated  by  pre- 
conceived ideas  which  they  endeavored  to  prove.  Brief  reviews 
of  hypotheses  of  cancer  development  are  presented,  that  attention 
may  be  directed  to  the  fact  that  these  hypotheses  harmonize 
more  than  might  be  expected  if  in  each  is  considered  a  condition 
contributing  to  a  local  chemistry  favorable  to  cell  growth  with 
other  factors,  such  as  environment  and  loss  of  cell  control  in 
one  or  several  cells. 

Environment  and,  apparently,  acids  are  contributing  factors 
in  cancer.  More  than  one-third  of  the  cancers  in  men,  and 
somewhat  less  of  those  in  women,  are  found  in  the  highly  acid 
stomach;  the  acid  large  bowel  is  often  affected  with  cancer 
while  the  alkaline  small  intestine  is  but  rarely  affected.  Acids 
due  to  degeneration— normally,  as  in  the  reproductive  organs, 
or  abnormally,  especially  those  due  to  degeneration  of  lipoids — 
and  those  due  to  irritation,  are  contributing  factors. 

As  a  result  of  the  investigations  of  pathologists  and  biolo- 
gists who  have  made  a  study  of  cancer  many  hypotheses  have 
been  reported.  It  is  doubtful  if  the  world  would  be  better  off 
or  the  disease  better  handled  could  we  temporarily  accept  any 
one  hypothesis  to  the  exclusion  of  others,  which  is  now  the 
viewpoint  and  hope  of  the  public,  derived,  apparently,  from 
the  medical  profession.  The  views  of  these  investigators  seem 
to  harmonize  in  acceptance  of  regression  or  degeneration  of  the 
cells,  of  loss  of  function  and  of  proliferation,  as  processes  in 
cancer,  and  of  irritation  as  a  factor— either  physical  or  chemical. 
Within  the  last  few  years  a  dissenting  group  of  pathologists 
has  disputed  this  generally  accepted  hypothesis,  and  believes 
that  it  is  not  the  functioning  cell  which  starts  cancer  by  degener- 
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ating  or  regressing,  but  the  immature,  waiting  or  repair  cells 
of  the  embryonic  t3^e.  The  loss  of  cell  control  for  the  mis- 
placed group  is  the  factor  in  Cohnheim's  theory  of  embryonic 
misplacement,  in  which  group  tissue  control  is  placed  with 
function,  although  this  is  only  a  possible  factor,  for  benign  tumor 
development  is  rarely  seen  and  is  unsatisfactory  as  an  expla- 
nation of  changes  which  occur  in  single  cells.  Moullin  believes 
cancer  starts  in  a  single  cell,  although  there  is  no  reason  to  believe 
that  several  cells  in  the  same  area  might  not  receive  the  same 
stimulus  with  like  result.  Waldeyer  and  Thiersch  considered 
the  loss  of  control  to  be  due  to  the  exhaustion  of  cells  as  a  result 
of  age,  while  Ribbert  believed  the  loss  of  control  to  be  due  to 
isolation  of  the  cells  by  inflammation,  which  is  usually  considered 
of  bacterial  origin.  Ochsner  voices  the  belief  of  many  in  saying 
that  the  cause  is  undoubtedly  the  result  of  microbic  action. 
Bacteria  as  an  irritant  should  be  considered  in  the  light  of  their 
chemical  output  and  not  alone  by  their  presence.  Febiger  has 
apparently  caused  cancer  of  the  stomach  in  rats  by  giving 
Spiroptera  neoplasHca,  and  Smith  in  the  development  of  plant 
cancer— crown  gall— causes  it  by  injecting  Bacillus  tumefaciens; 
he  can  also  develop  such  growths  by  chemical  irritation. 

In  considering  the  causes  which  stimulate  cell  growth  we 
are  reminded  of  the  work  of  Jacques  Loeb,  who  fertilized  sea- 
urchins'  eggs  by  placing  them  in  i  per  cent  butyric  acid  and 
sea  water  for  one  minute  and  then  returning  them  to  sea  water, 
a  positive  evidence  of  the  effect  of  chemicals  in  stimulating 
proliferation  of  cells.  While  several  factors  may  have  their 
place  in  the  development  of  cancer  or  may  be  considered  essential, 
such  as  age,  exhaustion  of  the  cell,  and  loss  of  function  and 
control,  the  chemical  environment,  however  developed,  is 
undoubtedly  a  most  important  stimulating  force.  The  cells 
of  youth  are  resistant  to  cancer,  but  if  once  affected  the  softer 
tissue  and  better  circulation,  vascular  and  lymphatic,  render 
growth  and  metastasis  more  serious;  thus  in  a  man  of  thirty- 
five  years  cancer  of  the  lip  would  make  as  much  progress  in  a 
few  months  as  a  similar  growth  in  two  years  in  a  man  of  eighty. 
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From  the  clinical  standpoint  great  progress  is  being  made  in 
attacks  on  cancer.  First,  the  publicity  concerning  the  disease 
is  resulting  in  a  higher  percentage  of  early  operations;  second, 
the  operations  are  more  radical,  or  if  radical  operation  is  im- 
possible or  inadvisable,  palliative  operations  with  roentgen-ray  or 
radium  treatment  checks  the  activity  of  growth. 

Roentgen  ray  and  radium  in  the  treatment  of  cancer  have 
made  marked  progress  in  a  very  serious  group  of  cases.  When 
this  form  of  treatment  was  first  undertaken  only  those  whose 
condition  was  too  far  advanced  for  surgery  were  considered 
suitable  subjects. 

The  action  of  the  roentgen  and  radium  rays  on  the  malignant 
cell  is  identical  provided  their  wave  lengths  are  equal.  The 
most  penetrating  rays  of  radium  represent  an  electrical  potential 
equal  to  3,000,000  volts,  while  our  latest  transformers  have  a 
capacity  of  only  300,000  volts.  In  the  treatment  of  malignancy, 
especially  in  the  cavities  of  the  body,  radiation  therapy  is  most 
effective  when  radium  is  applied  directly  to  the  tumor  and 
roentgen  rays  to  the  possible  regional  and  deep  metastatic  areas. 

The  action  of  the  ray  causes  a  complex  physiochemical  change 
in  which  the  cell  becomes  edematous,  the  nuclear  substance 
fragments,  and  finally  all  powers  of  cell  regeneration  are  lost; 
the  debris  is  carried  away  by  phagocytosis  and  replaced  by 
connective  tissue. 

Many  early  and  some  late  cases,  according  to  location  and 
type,  have  apparently  been  cured  by  such  treatment.  When 
vascularity  is  one  of  the  features  of  the  condition  radium  is 
most  excellent.  The  end-result  of  both  roentgen  and  radium 
therapy  is  the  development  of  fibrosis,  which  often  changes 
the  type  of  malignancy. 

From  the  standpoint  of  the  pathologist  most  important 
advances  have  been  made.  The  immediate  frozen  section  gives, 
within  two  minutes  after  removal,  a  true  picture  of  the  disease 
without  chemical  or  embalming  changes  of  tissue.  Resistance 
to  the  growth  is  shown  by  l>Tnphatic  infiltration  and  round- 
cell  activity,  which  indicates  the  development  of  fibrosis,  the 
Am  Surg  8 
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extent  of  which  gives  more  or  less  evidence  of  the  results  of 
this  action  and  shows  it  to  be  one  of  persistence  probably  even 
from  the  inception  of  the  growth.  On  the  other  hand,  there 
may  be  no  evidence  of  fibrosis,  but  a  very  active  cellular  growth 
with  proliferation,  a  most  fatal  type,  especially  if  not  recognized 
and  operated  on  early  before  the  lymphatics  are  involved. 
The  possibility  or  rather  probability  of  the  cure  of  cancer  can 
be  largely  foretold  by  the  pathologist:  Thus  two  individuals, 
of  the  same  age  with  cancer  of  the  breast,  stomach,  or  rectum 
of  the  same  period  of  growth,  with  the  same  extent  of  apparent 
glandular  invasion,  would  have  prospects  of  life  following  the 
same  operation,  very  largely,  according  to  the  presence  of  fibrosis 
in  the  one  and  its  absence  in  the  other.  Mass  evidence  may  be 
secured  by  investigating  the  late  results  of  operation  for  cancer 
after  years  have  passed  by  means  of  slides  and  preserved 
specimens  of  those  who  have  died  and  of  those  who  have 
remained  well.  If  the  evidence  is  there  the  surgeon  must 
divide  the  honors  of  success  and  the  dismay  of  failure  with 
nature's  efforts.  In  the  Clinic,  MacCarty  and  Broders  have 
found  the  late  results  following  operation  for  cancer  to  tally 
very  largely  with  the  cell  evidence. 


RECURRENCE  VERSUS  METASTASIS  IN 
CARCINOMA 


By  ELLSWORTH  ELIOT,  Jr.,  U.D. 

NEW   YORK 


The  term  "recurrence,"  after  the  excision  of  a  carcinoma, 
is  ordinarily  used  to  indicate  its  return  or  reappearance,  resulting 
from  the  gradual  growth  of  a  focus  of  tumor  tissue  which,  owing 
to  its  minute  size,  escaped  detection  and  therefore  removal 
at  the  time  of  operation.  In  this  paper  the  writer  has  been 
obliged  to  select  the  same  term  to  indicate  the  independent 
development  of  a  second  carcinoma  without  any  etiological 
relation  whatever  to  the  original  growth,  which  presumably 
was  completely  and  successfully  removed.  The  term  recur- 
rence, used  in  the  latter  sense,  therefore  implies  a  fresh  out- 
break of  the  lesion  at  a  time  so  distant  and  in  an  organ  so  remote 
from  that  originally  involved  that  no  distinct  etiological  relation- 
ship can  be  traced.  Recurrences  of  this  t\pe,  however,  do  not 
constitute  the  sole  evidence  which  may  be  cited  in  favor  of  the 
independent  development  of  two  carcinomatous  foci.  Of  equal 
importance  at  least  is,  first,  the  evidence  supplied  by  cases  of 
the  simultaneous  or  nearly  simultaneous  development  of  car- 
cinoma in  different  parts  of  the  same  organ  or  in  entirely  separate 
organs;  secondly,  instances  of  isolated  recurrence  in  a  distant 
organ  without  discoverable  metastasis  in  any  other  part  of  the 
body  in  w^hich  cures  are  effected  by  a  secondary  operation. 

While  strong  clinical  evidence  can  be  cited  in  an  endeavor 
to  establish  the  fact  that  carcinomatous  growths  may  thus 
develop  simultaneously  or  consecutively,  and  yet  independently, 
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that  they  are  not  unusual  or  rare  manifestations  of  a  common 
malignant  process,  cannot  actually  be  proved,  especially  in  view 
of  the  complete  mystery  in  which  the  actual  cause  of  carcinoma 
is  at  present  invested.  At  least  the  clinical  features  of  the 
cases  herewith  briefly  reported  differ  widely  from  the  corres- 
ponding features  of  carcinomatous  metastasis— either  through 
the  lymphatic  system,  in  which  metastasis  ordinarily  follows  a 
standardized  course,  or  through  the  much  less  frequent  blood 
current,  in  which  the  location  of  metastases,  for  obvious  reasons, 
may  vary  widely. 

Clinical  evidence  pointing  to  the  possibility  of  the  independent 
development  of  multiple  carcinomatous  foci  is  presented  by  a 
study  of  carcinoma  of  the  breast.  The  following  instance 
illustrates  the  development  of  two  carcinomatous  foci  of  about 
the  same  size  and  presenting  identical  physical  signs,  yet 
separated  by  a  considerable  interval  of  normal  glandular  tissue : 

Case  I.— Female,  aged  thirty-nine  years.  An  aunt  had 
"tumor  of  the  breast."  Six  weeks  before  its  removal  a  growth 
about  the  size  of  a  small  hen 's  egg  was  found  in  the  lower  outer 
quadrant,  and  a  similar  though  somewhat  smaller  growth,  that  had 
not  been  noticed  by  the  patient,  was  found  in  the  upper  inner 
quadrant  of  the  left  breast.  The  right  breast  was  normal. 
Examination  of  the  left  breast  and  axilla  after  operation  showed 
typical  carcinoma  of  both  nodules  without  axillary  involve- 
ment. Two  months  after  operation  the  patient  died  of  some 
unknown  acute  infectious  disease  after  a  short  illness. 

Instances  of  the  simultaneous  development  of  carcinoma  in 
both  breasts  have  been  observed,  although  no  case  of  this  char- 
acter has  been  treated  by  the  writer.     It  is  a  rare  condition. 

Instances  in  which  after  radical  removal  of  a  carcinoma  of  the 
breast  carcinoma  appears  in  the  opposite  breast  without  dis- 
coverable metastasis  in  any  other  part  of  the  body.  The  follow- 
ing instance  illustrates  this  type  of  mammary  carcinoma: 
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Case  II.— Female,  aged  fifty-four  years.  Removal  of  a 
small  carcinoma  of  about  six  months'  standing  and  without 
axillary  involvement.  No  lump  was  found  in  the  opposite 
breast  until  eighteen  months  after  the  primary  operation.  A 
similar  growth  then  appeared,  also  without  axillary  involvement, 
and  was  removed  in  the  same  thorough  way.  Twelve  years 
after  the  second  operation  the  patient,  free  from  recurrence, 
was  in  excellent  health. 

This  case  is  worthy  of  comment  in  that  were  the  carcinoma 
of  the  remaining  breast  the  result  of  lymphatic  extension  it  is 
scarcely  conceivable  that  the  intervening  glands  either  with- 
out or  within  the  chest  cavity  would  have  remained  free  from 
carcinomatous  invasion.  As  a  matter  of  fact,  such  "inter- 
vening involvement"  is  usually  observed  in  cases  in  which 
carcinoma  in  the  remaining  breast  is  a  part  of  an  inoperable 
metastasis.  Theoretically  the  condition,  herewith  reported 
could  be  accounted  for  by  the  development  of  a  vascular 
metastasis,  a  highly  improbable  explanation.  To  regard  this 
case,  therefore,  as  an  example  of  the  independent  development 
of  carcinoma  in  widely  separated  organs  seems  reasonable. 

The  following  case  illustrates  the  development  at  or  about 
the  same  time  of  carcinoma  in  widely  separated  parts  of  the 
body: 

Case  III.— In  May,  1919,  a  carcinoma  of  the  breast  of  un- 
certain duration,  but  with  such  extensive  axillary  involvement 
as  to  render  recurrence  almost  inevitable,  was  removed  in  a 
patient  aged  forty-five  years.  Twenty-five  months  later, 
after  a  history  of  increasing  constipation  for  the  previous  six 
months,  an  enterostomy  was  performed  for  what  proved  to  be 
an  inoperable  carcinoma  of  the  sigmoid,  the  patient  surviving 
the  operation  for  ten  months. 

Which  growth,  in  this  case,  was  primary  must  remain  un- 
certain. The  far-advanced  condition  of  carcinoma  of  the 
sigmoid,  however,  indicated  a  duration  of  at  least  several  years 
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and  seemed  to  render  possible  a  simultaneous  independent 
development  of  both  carcinomata.  At  least,  carcinoma  of  the 
large  intestine  as  a  metastatic  manifestation  of  carcinoma  of 
the  breast,  or  vice  versa,  is  rarely  observed. 

A  further  study  of  carcinoma  of  the  large  intestine  provides 
certain  evidences  of  the  .multiplicity  or  independent  develop- 
ment of  the  lesion: 

Case  IV.— The  writer  recalls  a  specimen  of  a  carcinoma  of 
the  rectum  shown  by  Prof.  Hochenegg,  in  Wien,  to  the  members 
of  the  Clinical  Surgical  Society  in  191 2,  in  which  there  were 
two  distinct  foci  separated  by  at  least  three  inches  of  normal 
mucous  membrane.  In  this  instance  the  lower  growth  might 
have  been  the  result  of  contamination  from  the  discharge  of 
the  upper  except  for  the  fact  that,  by  reason  of  its  size  and 
the  extent  of  the  involvement  of  the  rectal  wall,  the  lower 
growth  was  the  older  of  the  two. 

Case  V.— In  191 7  resection  of  a  considerable  portion  of  the 
sigmoid  for  an  adenocarcinoma  involving  the  entire  thickness 
of  the  visceral  wall  with  beginning  lymphatic  involvement  in 
the  adjacent  mesentery.  End-to-end  anastomosis.  Nearly  three 
and  one-half  years  later  resection  of  the  splenic  flexure  for  the 
relief  of  an  attack  of  subacute  obstruction  the  result  of  an  adeno- 
carcinoma at  that  point.  Owing  to  the  enormous  dilatation 
of  the  cecum,  which  completely  filled  the  pelvis,  no  anastomosis 
could  be  done  and  the  patient  one  and  one-half  years  later  is 
free  from  recurrence  with  an  artificial  anus.  Exammatiun 
of  the  resected  sigmoid  at  the  time  of  the  second  operation 
showed  the  anastomosis  to  be  in  excellent  condition 

The  lesion  in  this  instance  is  somewhat  analogous  to  the 
lesion  described  in  Case  II,  in  which  the  second  breast  was  re- 
moved for  carcinoma  eighteen  months  after  a  similar  operation 
on  the  opposite  side,  with  the  difference  that  sufficient  time  has 
not  elapsed  to  determine  whether  the  patient  will  remain  free 
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from  further  recurrence.  ^Moreover,  the  involvement  of  the 
splenic  flexure  after  the  sigmoid  eliminates  the  possibility  of 
dependence  of  the  former  growth  upon  some  form  of  irritation 
of  the  primary  lesion,  excepting,  of  course,  possible  contamina- 
tion from  reversed  peristalsis. 

Case  VI.— Seventeen  years  after  excision  of  a  carcinoma  of 
the  breast  without  axillary  involvement  examination  after  an 
attack  of  alleged  hemorrhoids  revealed  a  carcinoma  of  the 
sphincteric  portion  of  the  rectum.  This  was  removed  by  the 
usual  form  of  Kraske's  operation.  The  patient,  who  was  over 
seventy,  died  several  years  later  from  natural  casuses  without 
sign  of  recurrence. 

This  case  illustrates  the  development  of  a  secondary  carci- 
noma, which,  both  in  \dew  of  the  remoteness  of  its  location  as 
well  as  in  the  unusually  long  period  elapsing  since  the  remoA-al 
of  the  original  growth,  had  probably  no  distinct  etiological 
relationship  with  the  primary  lesion. 

Case  VIL  — Twenty- two  years  after  the  radical  removal  of  a 
carcinoma  of  the  left  breast  without  axillary  involvement  inoper- 
able multiple  carcinomata  development  in  the  abdomen,  the  liver 
specially  being  involved.  The  patient  died  within  sLx  months 
without  any  indication  of  thoracic  involvement.  Unfortunateh-, 
no  autopsy  could  be  obtained. 

This  case  is  of  interest  irrespective  of  all  speculation  as  to 
the  possibility  of  a  fresh  outbreak  of  the  lesion  in  the  abdominal 
cavity  in  emphasizing  the  fact  that  no  interval  of  years  clasping 
after  an  operation  for  carcinoma  without  visible  recurrence  can 
be  adopted  as  a  standard  of  positive  cure.  At  first  three  years 
was  considered  a  sufficient  interval  for  such  a  standard,  then 
five  years.  This,  however,  is  much  too  short,  and  no  patient 
should  be  discharged  from  observation  no  matter  how  many 
years  may  have  elapsed  since  the  original  operation. 
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Careful  consideration  of  the  clinical  features  of  the  cases 
herewith  reported  fails  to  disclose  any  positive  etiological 
relationship  between  the  primary  growth  and  those  that  developed 
secondarily.  That  carcinoma  shares  with  many  varieties  of 
benign  tumors  the  clinical  manifestation  of  independent  multi- 
plicity cannot  be  advanced.  There  is  no  reason,  however,  why 
more  than  one  glandular  organ  should  not  be  exposed  to  the 
exciting  cause  of  carcinoma,  whatever  that  may  be,  either  at 
about  the  same  time  or  many  years  after  the  successful  removal 
of  the  initial  growth.  This  is  certainly  true  of  persistent  and 
long-continued  mechanical  or  other  form  of  irritation  which 
is  recognized  as  the  most  important  predisposing  etiological 
factor  in  this  justly  dreaded  lesion. 

If,  for  the  sake  of  argument,  the  possibility  of  the  independent 
development  of  two  or  more  carcinomatous  foci  is  granted  the 
wisdom  of  the  thorough  excision  of  each  focus  cannot  be  gain- 
said. While  metastasis  ordinarily  contraindicates  surgical  inter- 
ference, analysis  of  the  majority  of  cases  herewith  cited  leads 
to  the  conclusion  that  a  wide  excision  of  carcinomatous  foci 
without  evident  interdependence  yields  encouraging  results 
and  the  propriety  of  adopting  such  a  surgical  principle  will, 
I  believe,  be  concurred  in  by  all. 


THE  SECONDARY  MANIFESTATIONS  OF 
M.\LIGNANT  DISEASE 


By  ALEXANDER  PRIMROSE,  C.B.,  M.B.,  CM. 

TORONTO,   CANADA 


The  vagaries  of  the  secondary  manifestations  of  malignant 
disease  are  so  remarkable  that  one  is  puzzled,  at  times,  to  under- 
stand the  laws  which  govern  their  development.  The  metastatic 
growths,  often  situated  close  to  or  at  a  remote  portion  of  the 
body  from  the  primary  growth,  and  occurring  at  varying  inter- 
vals of  time  after  the  initial  appearance  or  removal  of  a  malig- 
nant tumor,  form  the  immediate  subject  for  discussion  in  this 
paper.  The  clinical  application  of  known  facts  regarding  the 
development  of  these  secondary  tumors  becomes  a  matter  of 
great  importance  in  practical  surgery.  It  is  essential  to  study 
the  more  unusual  manifestations  of  secondary  growths.  In 
many  instances  the  key  to  the  solution  of  a  difficult  problem  in 
the  life-history  of  specific  disease  is  found  in  the  more  or  less 
exceptional  case. 

Metastasis  through  Lymph  Channels.  Secondary  growth 
through  lymphatic  channels  presents  great  variety  in  cancer 
of  the  breast.  The  cHnical  demonstration,  prior  to  operation, 
of  the  existence  or  otherwise  of  invasion  of  the  axillary  l>Tnph 
nodes  may  be  impossible.  On  the  other  hand  the  secondary 
tumor  or  tumors  may  not  only  far  exceed  the  primary  in  bulk 
but  may  become  apparent  before  the  primary  tumor  in  the 
breast  can  be  discovered.  Thus  in  a  woman  of  forty- three  a 
glandular  growth  was  removed  from  the  axilla  which  proved  to 
be  malignant.     There  was  no  evidence  of  tumor  in  the  breast. 
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Ten  months  subsequently  this  woman  again  presented  herself 
with  a  scirrhous  cancer  of  the  breast,  some  areas  showing  a 
medullary  type,  with  additional  cancer  nodes  in  the  axilla. 
The  reverse  of  this  picture  was  shown  in  a  woman  of  seventy 
who  had  a  tumor  in  the  breast  for  six  years.  A  radical  operation 
was  performed  on  a  diagnosis  of  cancer.  Scirrhous  cancer  was 
found  in  the  breast,  but  the  axillary  glands,  although  enlarged, 
were  entirely  free  from  malignant  development.  In  such  cases 
the  prognosis  is  good  and  this  patient  has  remained  free  from 
recurrence  after  the  lapse  of  four  years. 

Sampson  Handley  made  an  important  contribution  to  this 
subject  in  his  investigations  regarding  the  secondary  mani- 
festations of  breast  cancer.  His  work,  which  is  familiar  to 
all  those  interested  in  the  subject,  was  first  presented  in  the 
Hunterian  lectures  before  the  Royal  College  of  Surgeons  in 
1905;  subsequently  he  published  more  extended  observations 
in  book  form.  He  enunciated  the  view  of  continuous  extension 
of  growth  along  lymphatic  channels  and  termed  it  "lymphatic 
permeation."  This  view  was  opposed  to  the  "emboHc"  theory 
of  the  origin  of  secondary  growths.  His  findings  may  be  sum- 
marized as  follows:  He  demonstrated  continuous  extension  of 
cancer  cells  along  lymphatic  channels  to  the  glands  of  the  axilla 
and  to  the  infraclavicular  and  supraclavicular  groups.  He 
also  traced  a  continuous  chain  of  invasion  to  the  pleura,  the 
lungs  and  to  the  opposite  breast.  He  similarly  accounts  for 
bone  metastases  in  the  humerus,  the  ribs  and  the  spine.  Per- 
haps his  most  interesting  observation  is  the  invasion  of  the 
lymph  channels  from  the  breast  to  the  epigastrium  and  the 
navel,  hence  by  the  lymphatics  of  the  round  and  falciform 
ligaments  to  the  liver.  From  these  channels  along  the  round 
and  falciform  ligaments  cancer  cells  may  bud  oft"  and  become 
free  in  the  peritoneal  cavity  and  may  lead  to  distant  metastases 
in  the  intestine  or  in  the  ovary,  the  cancer  cells  being  carried 
thither  by  the  movements  of  the  stomach  and  intestines  or  by 
gravity.  The  lymphatics  of  the  diaphragm  may  be  reached 
along  the  epigastric  route  and  thus  the  rare  implication  of  the 
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retroperitoneal  lymph  glands  and  of  the  kidney  is  explained. 
Thus  in  long-standing  cases  of  breast  cancer  these  distant 
metastases  are  brought  about,  according  to  Handley,  by  con- 
tinuous invasion  along  lymphatic  channels. 

There  is  some  confusion  regarding  the  significance  of  palpable 
glands  in  the  axilla  in  a  case  of  breast  tumor.  We  regard  it 
as  one  of  several  local  signs  suggestive  of  carcinoma,  and  yet 


Fig.  I. — Woman,  sixty-thre  years  of  age,  suffering  from  breast  cancer 
metastases  in  cranial  diploe  three  and  a  half  years  after  radical  operation  on 
the  breast. 

induration  and  enlargement  of  axillary  glands  are  by  no  means 
pathognomonic  of  malignancy.  Ewing  would  have  us  believe 
that  the  lymph  nodes  undergo  a  process  of  change  antecedent 
to  the  actual  development  of  secondary  metastasis.  He  states 
that  for  months  or  weeks  the  soil  is  prepared  in  lymph  nodes 
draining  a  primary  focus  of  carcinoma.  He  describes  the 
more  recent  changes  as  consisting  of  moderate  swelling  of  the 
gland,  diffuse  hyperplasia,  catarrhal  exfoliation  of  sinus  endo- 
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thelium  and  multiplication  of  follicles;  not  uncommonly  at  a 
later  period  the  nodes  become  atrophic  and  fibrous  and  may 
become  extensively  invaded  by  fat.  The  more  recent  changes 
he  attributes  to  the  absorption  of  toxic  products  from  the  tumor, 
autolytic  and  bacterial.  This  conception  is  not  wholly  in 
consistence  with  clinical  observation.  The  changes  in  a  lymph 
gland  antecedent  to  the  production  of  a  secondary  cancer  growth 
are  more  likely  to  be  synchronously  developed  with  and  depen- 
dent upon  changes  in  the  breast  which  are  antecedent  to  the 
development  of  a  carcinoma  in  the  breast.  We  frequently 
find  such  inflammatory  hyperplasia  in  the  glands  in  cases  of 
chronic  mastitis,  and  we  believe  such  cases  often  develop  cancer 
both  primary  and  secondary.  The  following  case  illustrates 
my  point:  A  woman,  aged  thirty- three,  had  a  nodular  dift'use 
involvement  of  both  breasts  with  enlarged  palpable  glands  in 
each  axilla.  Both  breasts  were  removed  with  the  axillary 
contents.  The  right  breast  gave  a  typical  histological  picture 
of  medullary  cancer  with  metastasis  in  the  axillary  glands;  the 
left  breast  was  the  seat  of  chronic  mastitis,  the  glands  showing 
inflammatory  changes,  but  neither  in  the  breast  nor  in  the 
glands  was  there  any  evidence  of  malignancy. 

The  palpable  axillary  gland  may,  in  some  instances,  give  us 
the  chief  evidence  of  the  true  nature  of  the  case.  In  a  woman 
of  forty-nine  a  radical  operation  was  performed  on  a  clinical 
diagnosis  of  breast  caiirer.  -  The  pathologist  reported  chronic 
mastitis  without  malignancy.  .  Tteough  an  accidental  circum- 
stance the  axillary  glands  were  lost  sight  of  and  were  not 
examined  for  some  days  subsequently.  Undoubted  cancer  was 
found  in  the  glands.  The  breast  was  again  carefully  searched 
and  eventually  a  small  focus  of  malignancy  was  found  sur- 
rounded by  a  large  area  of  chronic  inflammatory  change.  Among 
other  things  this  illustrates  the  futility  of  trusting  to  a  quick 
section  in  such  a  case. 

On  the  other  hand,  carcinoma  of  the  breast  may  in  rare 
instances  be  responsible  for  distant  metastases,  while  the  local 
lymph  glands  escape.     A  woman  of  thirty-nine  came  to  me 
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with  a  metastatic  growth  in  the  spine.  This  woman  had  had 
the  right  breast  removed  three  years  previously  for  a  tumor 
which  histologically  was  considered  cancer.  The  axillary 
lymph  glands  had  never  been  disturbed  and  never  showed  any 
signs  of  involvement.  It  is  possible  the  late  changes  in  the 
lymph  glands,  described  by  Ewing  and  quoted  above,  may  be 
responsible  in  some  instances  for  failure  of  the  metastatic  pro- 
cesses to  develop  in  the  l^nnph  gland.  The  atrophic,  fibrous 
and  fatty  changes  in  a  gland  may  so  interfere  with  its  function 
as  a  filter  that  the  cancer  cells  fail  to  take  lodgment  in  the  gland. 
These  atrophic  changes  in  the  gland  may  have  occurred  as  the 
result  of  inflammatory  processes  in  the  breast  prior  to  the 
development  of  the  primary  cancer  growth. 

Clinically,  when  a  diagnosis  of  a  primary  carcinoma  has  been 
made,  we  must  always  assume  the  involvement  of  lymph  glands 
even  if  there  is  no  gross  manifestation  of  the  fact.  Our  modern 
radical  operation  for  breast  cancer  is  devised  to  meet  such  an 
hypothesis. 

If  the  primary  growth  is  extensive  and  advanced  the  lymph 
nodes  rarely  if  ever  escape,  and  these  are  noticeable  in  the  gross. 
In  fact,  the  absence  of  the  gross  involvement  of  lymph  glands 
at  operation  in  a  case  exhibiting  evidence  of  advanced  and 
extensive  malignant  disease  should  lead  us  to  doubt  the  accuracy 
of  our  diagnosis.  The  following  case  occurring  in  my  series  of 
stomach  cases  may  be  cited  in  illustration:  Mr.  H.,  aged  fifty, 
a  farmer,  had  suffered  for  nearly  a  year  from  digestive  dis- 
turbance. He  had  lost  weight.  The  analysis  of  stomach 
contents  showed  the  presence  of  lactic  acid  and  of  the  Opler- 
Boas  bacillus.  There  was  an  absence  of  free  hydrochloric  acid. 
Examination  by  the  roentgen  ray  after  a  barium  meal  demon- 
strated a  large  tumor,  occupying  the  body  and  fundus  of  the 
stomach  with  a  huge  filling  defect,  showing  a  very  narrow  channel 
four  or  five  inches  long  through  the  growth.  The  case  seemed 
inoperable,  but  at  the  patient's  earnest  solicitation  I  opened 
the  abdomen  and  found  a  large  mass  occupying  the  fundus  of 
the  stomach  and  the  cardiac  portion  of  the  body.     I  considered 
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it  advanced  malignant  disease,  but  I  noted  in  my  clinical  records 
the  fact  that  there  were  no  enlarged  glands  to  be  found  and 
no  evidence  of  secondary  deposits  elsewhere.  The  abdomen 
was  closed  and  the  condition  of  the  patient  considered  hope- 
less. Two  years  and  a  half  subsequently  I  received  a  letter 
from  a  doctor  in  the  West  informing  me  that  my  patient  was 
enjoying  excellent  health;  he  had  put  on  weight  and  was  in 
charge  of  a  large  stock  of  cattle  and  suffered  no  gastric  dis- 
turbance whatever.  He  was  applying  for  life  insurance.  The 
record  is  significant  because,  while  the  conditions  present  simu- 
lated extensive  malignant  disease,  the  entire  absence  of  metastatic 
development  should  have  been  sufficient  to  arouse  our  suspicions 
and  to  suggest  the  true  diagnosis  of  inflammatory  growth. 

A  passing  reference  may  be  made  to  the  significance  of  the 
involvement  of  the  supraclavicular  lymph  glands  in  malignant 
disease  of  the  abdominal  viscera.  The  condition  is  most  fre- 
quently observed  in  cases  of  cancer  of  the  body  of  the  stomach 
with  secondary  deposit  in  the  lymphatic  glands  at  the  root  of 
the  neck  on  the  left  side.  The  explanation  formerly  suggested 
was  that  the  lymphatic  channels  along  the  esophagus  conveyed 
the  cancer  cells  from  the  stomach  to  the  glands  which  were 
invaded  in  the  neck.  Later  it  became  evident  that  other 
abdominal  organs,  when  the  seat  of  cancer,  showed  metastases 
in  the  supraclavicular  glands.  This  was  notably  the  case  in 
the  uterus,  the  adrenals,  the  testis  and  the  prostate.  The 
correct  explanation  of  these  phenomena  is  that  the  thoracic 
duct  is  the  channel  of  invasion  and  that  by  a  retrograde  course 
from  the  thoracic  duct,  at  the  root  of  the  neck,  we  have  im- 
plication of  the  lymph  glands  in  metastatic  growth.  Troisier 
first  drew  attention  to  these  facts  in  1886.  The  glands  in  the 
right  supraclavicular  region  have  been  involved  in  some  cases. 
I  have  several  cases  in  my  series  showing  this  phenomenon  in 
gastric  cancer. 

Abscess  Formation  and  Gland  Metastasis.  Abscess  for- 
mation in  connection  with  the  secondary  manifestations  of 
malignant  disease  is  not  uncommon.     The  pyogenic  organisms 
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find  entrance  from  an  ulcerating  surface,  and  such  infections 
are  usually  found  in  connection  with  carcinoma  affecting  the 
mucous  surfaces.  In  three  cases  recently  we  had  to  deal  with 
abscess  complicating  cancer  of  the  colon.     This  is  not  an  uncom- 


FiG.  2. — Woman,  sixty-three  years  of  age,  suffering  from  breast  cancer 
metastases  in  ribs,  humerus  and  bones  of  shoulder  girdle  three  years  and  a  half 
after  radical  operation  on  the  breast. 


mon  finding.  In  one  of  these  an  abscess  which  had  developed 
in  connection  with  a  cancer  of  the  descending  colon  penetrated 
the  psoas  fascia  and,  behaving  like  the  psoas  abscess  of  spinal 
caries,  had  induced  the  patient  to  lie  with  the  hip-joint  flexed, 
while  a  mass  was  found  in  the  ileolumbar  region. 
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An  abscess  developing  in  connection  with  glandular  metastasis 
in  cancer  may  be  the  first  clinical  evidence  of  disease  and  the 
serious  nature  of  the  case  may  be  completely  masked  by  it.  A 
woman  of  fiftv  had  enlarged  cervical  glands  for  four  weeks  with 


Fig.  3. — Woman,  sixty-three  years  of  age,  suflFcring  from  breast  cancer 
metastases  in  both  femora  and  in  bones  of  pelvic  girdle  three  years  and  a  half 
after  radical  operation  on  the  breast. 

pain  and  stiffness.  The  temperature  rose  to  104°  and  the 
tissues  of  the  neck  showed  marked  edema.  An  incision  was 
made  and  a  retropharyngeal  abscess  was  opened  and  drained. 
A  week  subsequently  a  similar  abscess  was  opened  on  the  opposite 
side  of  the  neck.     Four  months  later  a  mass  of  dense  scar  tissue 
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was  dissected  out  from  the  deep  tissues  of  the  neck  and  histo- 
logically one  was  surprised  to  find  epithehal  cell  nests  embedded 
in  fibrous  tissue.  After  careful  search  one  failed  to  find  the 
primary  focus  of  malignancy.  Later  it  was  found  she  had  a 
small  malignant  ulcer  in  the  lar\Tix  below  the  vocal  cords  on 
the  posterior  portion  of  the  cricoid  cartilage.  This  subsequently 
penetrated  into  the  pharynx,  dyspnea  developed  and  the  patient 
eventually  died  of  septic  pneumonia.  Before  death  the  tumors 
in  the  neck  had  attained  enormous  size,  while  the  primary  focus 
was  still  comparatively  insignificant. 

Prql\ry  Carcinoma  of  the  Appendix,  etc.  The  absence 
of  secondary  metastases  in  so-called  primary  carcinoma  of  the 
appendix  is  surely  significant.  I  have  elsewhere  called  attention 
to  the  remarkable  fact  that  in  a  large  percentage  of  the  cases 
reported  in  the  hterature  there  is  a  history  of  tuberculosis,  and 
I  have  placed  on  record  the  history  of  2  cases  occurring  in  sisters, 
both  of  whom  were  tuberculous.  One  had  pulmonary  phthisis, 
and  in  the  other  the  appendix  which  was  the  seat  of  carcinoma 
was  attached  to  a  tuberculous  Fallopian  tube.  In  mv  paper  I 
referred  to  a  case  of  tuberculous  Fallopian  tube  reported  by  Bal- 
four and  Watson.  They  found  definite  evidence  of  tubercle  in  one 
portion  of  the  tube  and  in  another  portion  the  authors  show  a 
histological  picture  mdistinguishable  from  carcinoma.  From 
a  study  of  these  cases  one  is  justified  in  concluding  that  primary 
carcinoma  of  the  appendix  is  in  some  way  connected  with  the 
development  of  tuberculosis,  and  in  fact  may  be  wholly  a  mani- 
festation of  that  pathological  process. 

In  cancer  of  the  rectum  and  rectosigmoid  it  is  not  unusual 
to  Jind  secondary  metastases  m  the  l>-mph  glands  and  in  the 
liver.  This  fact  prompts  one  to  enter  a  protest  against  the 
performance  of  a  radical  operation  for  the  removal  of  a  cancer 
of  the  rectum  or  even  the  performance  of  a  colostomy  without 
first  opening  the  abdomen  in  the  middle  line  for  the  purpose  of 
estimating  with  accuracy  the  extent  of  the  primary  disease  and 
the  presence  or  absence  of  metastases  within  the  abdomen. 
One  of  the  vagaries  of  secondary  tumors  is  found  in  patients 
Am  Surg  9 
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in  whom  a  single  lymph  gland  becomes  the  seat  of  a  mestastatic 
growth  without  any  tendency  for  the  involvement  of  other 
nodes  in  the  neighborhood.  Thus  in  a  man  of  forty-eight  a 
carcinoma  of  the  nasopharynx  was  removed.  Two  years  sub- 
sequently I  removed  a  single  gland,  in  bulk  the  size  of  a  large 
walnut,  from  the  neck,  situated  under  the  sternomastoid  muscle 
just  below  the  level  of  the  angle  of  the  jaw.  This  was 
undoubtedly  malignant,  showing  many  mitotic  figures  under 
the  microscope,  but  the  character  of  the  cell  structure  was 
such  that  we  considered  it  a  malignant  endothelioma.  The 
man  died  three  years  and  ten  months  afterward  with  recurrence 
of  the  primary  growth  in  the  nasopharynx,  extending  into  the 
base  of  the  skull  and  causing  pressure  symptoms  at  the  base 
of  the  brain.  There  never  was  the  slightest  recurrence  in  the 
neck,  although  the  patient  lived  nearly  four  years  after  the 
removal  of  the  solitary  gland. 

The  relationship  between  Hodgkin's  disease  and  lympho- 
sarcoma is  very  intimate.  In  the  acute  manifestations  of 
Hodgkin's  disease  the  histological  picture  of  a  gland  removed 
for  diagnostic  purposes  is  one  of  a  malignant  l>Tnphosarcoma. 
Moreover,  we  sometimes  find  these  metastasizing.  I  have  in 
my  records  a  case  of  lymphosarcoma  of  the  axilla  with  metastasis 
in  the  thyroid  gland.     A  similar  case  is  recorded  by  Osier. 

Implantation  of  Carcinoma.  Implantation  of  carcinoma 
upon  serous  surfaces  occurs  with  great  frequency,  especially 
within  the  serous  sac  of  the  peritoneum.  An  instructive  case 
was  in  a  man  aged  sixty-three,  in  a  low  state  of  nutrition  and 
suffering  from  a  cancer  of  the  pylorus.  At  operation  one  found 
the  growth  was  freely  movable.  There  were  no  metastatic 
manifestations.  I  performed  gastroenterostomy  and  deter- 
mined to  postpone  pylorectomy  until  a  later  period  on  account 
of  the  miserable  condition  of  the  patient.  The  patient's  con- 
dition improved  but  he  had  a  cough,  and  the  second  part  of 
the  operation  was,  on  that  account,  postponed  so  that  it  was 
not  undertaken  until  an  interval  of  three  weeks  and  a  day  had 
elapsed.     On  opening  the  abdomen  the  second  time  we  found 
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the  pyloric  growth  had  penetrated  the  serosa  and  secondary- 
deposits  had  occurred  by  implantation  in  the  adjacent  omentum 
and  in  the  liver.  The  patient  died  two  and  a  half  months  sub- 
sequently. The  record  of  such  a  case  is  an  argument  against 
the  two-stage  operation  for  similar  conditions.  We  believe  if 
the  condition  of  the  patient  warrants  it  the  entire  surgical 
procedure  should  be  undertaken  in  one  stage. 

The  following  case  suggests  the  implantation  of  cancer  by 
the  autoinoculation  of  ascitic  fluid  in  a  woman  who  suffered 
from  general  abdominal  carcinomatosis.  This  woman  was 
fifty-one  years  of  age  and  her  clinical  history  extended  over  a 
period  of  three  years.  The  trouble  began  in  the  pelvis,  prob- 
ably a  malignant  tumor  of  the  ovary.  Toward  the  latter  part 
of  her  illness  she  suffered  much  distress  from  the  accumulation 
of  large  quantities  of  ascitic  fluid  requiring  frequent  aspiration. 
About  this  time  Hodenpyl  (1910)  had  suggested  the  value  of 
ascitic  fluid  in  certain  cancerous  patients  in  the  control  of  the 
course  of  cancer  in  other  individuals.  I  was  tempted  to  try 
the  effect  of  submammary  injection  of  the  fluid  in  this  patient 
upon  herself.  Some  twelve  to  fifteen  injections  were  made. 
I  failed  to  obtain  any  beneficial  result,  but  a  tumor  appeared  in 
her  right  breast  with  enlargement  of  the  axillary  glands.  This 
was  apparently  an  implantation  carcinoma.  She  died  six 
months  subsequently. 

General  abdominal  carcinomatosis  is  all  too  familiar  and 
does  not  require  detailed  description  in  this  paper.  The  con- 
dition is  apparently  of  the  t>pe  of  an  implantation  carcinoma, 
and  frequently,  though  by  no  means  solely,  has  its  origin  in  a 
malignant  papilloma  of  the  ovary  which  has  broken  through 
the  serous  covering  and  has  become  disseminated  throughout 
the  peritoneal  cavity.  The  omentum  is  invariably  involved  in 
these  cases,  but  there  appears  to  be  no  limit  in  the  degree  of 
dissemination,  so  that  in  many  instances  no  organ  within  the 
abdomen  possessing  a  serous  covering  escapes.  Nodules  of 
various  sizes  are  found  in  all  directions,  and  there  is,  as  a  rule, 
a  large  accumulation  of  ascitic  fluid. 
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It  is  a  remarkable  circumstance  that  many  of  these  patients 
live  for  long  periods  after  extensive  dissemination  has  occurred. 
There  is  apparently  a  high  degree  of  resistance  established. 
Their  nutrition  is  maintained  in  spite  of  extensive  disease. 
It  jvas  this  circumstance  which  led  Hodenpyl  to  believe  that 
he  could  raise  the  resistance  of  patients  suffering  from  cancer 
by  inoculating  them  with  ascitic  fluid  removed  from  a  patient 
suffering  from  general  abdominal  carcinomatosis.  The  results 
unfortunately  were  disappointing.  I  have  the  record  of  one 
patient  who  lived  four  years  and  five  months  after  she  was 
found  to  have  inoperable  cancer  in  the  pelvis.  Large  quantities 
of  fluid  were  drawn  off  from  time  to  time.  Toward  the  .latter 
part  of  her  illness  she  had  i  gr.  of  morphin  every  two  hours. 
Another  of  my  patients,  aged  fifty-three,  who  lived  for  four 
years  after  the  development  of  extensive  metastases,  also  took 
large  doses  of  morphin,  taking  as  much  as  5  gr.  hypodermically 
in  one  dose  toward  the  later  part  of  her  life.  One  is  inclined  to 
suggest  that  possibly  morphin  has  some  influence  in  maintain- 
ing nutrition  and  prolonging  life  in  these  cases. 

The  implantation  and  dissemination  of  cancer  during  our 
operative  procedures  is  a  danger  which  must  be  guarded  against 
in  our  operative  technic.  This  danger  exists,  for  example,  in 
our  operations  for  breast  cancer.  It  is  a  very  real  danger  in 
the  manipulation  of  the  cancerous  breast  prior  to  operation  or 
in  the  method  of  scrubbing  and  preparing  the  parts  to  secure 
an  asceptic  field.  There  is  a  strong  argument  here  also  against 
the  employment  of  the  "quick  section"  for  diagnostic  pur- 
poses at  the  time  of  operation.  The  writer  has  long  held  these 
views  and  has  insisted  upon  the  greatest  gentleness  in  manipu- 
lating a  cancerous  breast  both  before  and  during  operation. 
Dr.  Leila  Charlton  Knox  has  recently  published  a  paper  on 
"The  Relationship  of  Massage  to  Metastasis  in  Malignant 
Tumors."  She  carried  out  numerous  experiments  in  mice. 
For  example  in  one  series  the  animals  were  inoculated  subcuta- 
neously  in  the  inguinal  or  axillary  region  with  mouse  carcinoma; 
the  resulting  tumor  when  it  reached  the  size  of  5  mm.  in  diameter 
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was  vigorously  massaged  for  one  minute  on  two  consecutive 
days;  the  tumors  were  then  excised  and  the  animals  killed 
twenty-seven  days  later;  in  a  large  percentage  of  the  cases 
metastases  were  found  in  the  lungs.  In  another  series  of  experi- 
ments very  gentle  massage  were  carried  out  every  day  for  a 
fortnight  with  similar  findings.  Experiments  of  this  nature 
are  instructive  and  suggestive;  the  results  obtained  are  quite 
in  harmony  with  our  knowledge  of  the  dissemination  of  cancer 
in  man. 

Dissemination  through  the  Blood  Stream.  The  dis- 
semination of  malignant  tumors  may  occur  through  the  blood 
stream.  This  is  characteristic  of  sarcoma,  while  carcinomata, 
on  the  other  hand,  are  mainly  spread  through  the  lymphatic 
vessels.  This  is  probably  due  to  the  fact  that  the  sarcomata 
are  more  closely  associated  with  the  bloodvessels  both  in  their 
intimate  histological  structure  and  in  their  immediate  sur- 
roundings than  the  carcinomata.  We  are  all  familiar  with  the 
tragic  rapidity  with  which  malignant  sarcomas  of  bone  metasta- 
size in  the  lungs.  So  constantly  does  this  occur  we  are  compelled 
to  take  the  most  gloomy  view  in  prognosis  and  are  almost  forced 
to  conclude  that  removal  of  the  limb  at  a  point  far  above  the 
primary  growth  is  of  no  avail.  Spontaneous  fracture  at  the 
seat  of  growth  would  tend  to  hasten  the  process.  In  my  series 
I  have  several  other  t}'pes  of  sarcoma  showing  metastasis  in 
the  lungs.  Thus  in  a  man  of  forty- two  a  whole  limb  was  ampu- 
tated for  a  sarcoma  developing  in  the  muscles  of  the  calf  of 
the  leg.  Secondary  growth  appeared  in  the  lungs  six  months 
subsequently.  The  sarcoma  which  occurs  in  the  kidney  in 
young  children  show  a  similar  fatal  tendency  to  metastasize 
in  the  lungs. 

]Many  tumors,  both  simple  and  malignant,  invade  the  blood- 
vessels by  direct  continuity  of  growth.  Of  the  former  certain 
enchondromata  are  characteristic  examples.  The  tumor  first 
described  by  Grawitz,  the  h}'pernephroma,  has  excited  much 
interest  in  the  study  of  its  etiology;  it  is  of  interest  further  in 
the  remarkable  tendency  to  metastasize  widely.     Bone  metastasis 
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is  not  uncommon  and  I  have  recently  had  the  opportunity  of 
examining  a  secondary  hypernephroma  in  the  brain.  Chorio- 
epithehoma  is  so  intimately  connected  with  the  uterine  blood 
sinuses  that  we  are  not  surprised  to  find  how  widely  and  per- 
sistently it  leads  to  metastatic  growths  through  the  blood  stream. 

Bone  Metastasis.  One  of  the  most  interesting  phenomena 
in  the  course  of  malignant  disease  is  the  occurrence  of  metastases 
in  bone.  The  bone  may  be  invaded  by  direct  spread  from  the 
primary  growth.  In  breast  cancer,  for  example,  we  may  have 
involvement  of  the  ribs  and  sternum.  According  to  Sampson 
Handley  more  distant  bones  may  be  reached  (humerus,  spine, 
etc.)  by  direct  extension  through  lymphatic  channels.  One  of 
his  arguments  in  this  connection  is  the  immunity  of  the  bones 
below  the  elbow  and  below  the  knee,  such  cases  being  too  distant 
for  lymphatic  connection.  On  the  other  hand  he  traces 
lymphatics  to  the  deltoid  insertion  of  the  humerus  and  to  the 
great  trochanter  of  the  femur  as  the  most  likely  points  of  entrance 
for  these  bones.  Schmorl,  on  the  other  hand,  considers  the 
pathway  to  be  by  the  blood  stream. 

Bone  metastasis  in  cancer  is  much  more  common  than  was 
hitherto  believed.  Von  Recklinghausen  made  a  careful  study 
of  cancer  growth  in  bone  in  1891.  Sir  Henry  Thompson,  as 
early  as  1854,  reported  a  case  of  carcinoma  of  the  prostate  with 
metastasis  in  the  lumbar  spine.  Schmorl,  of  Dresden,  was  one 
of  the  first  to  remark  upon  the  great  frequency  of  its  occur- 
rence. According  to  this  authority  the  metastatic  growth  may 
only  be  discovered  by  microscopical  examination,  but  in  the 
vast  majority  of  cases  it  is  distinguishable  in  the  gross.  Schmorl 
finds  that  of  all  cases  of  cancer  coming  to  autopsy  no  less  than 
34  per  cent  show  metastases  in  bone.  In  late  years  the  roentgen 
ray  has  proved  of  great  value  in  determining  the  diagnosis  and 
has  demonstrated  the  frequency  of  its  occurrence. 

I  have  a  number  of  cases  in  my  series  of  which  I  may  cite  a 
few  examples.  There  were  2  cases  of  mammary  cancer  in  which 
metastases  occurred  in  the  cranial  diploe.  A  comparatively 
common  locality  was  the  cancellous  bone  of  the  body  of  the 
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vertebra.  Others  were  in  the  bones  of  the  extremities.  A  some- 
what remarkable  case  (Fig.  4)  was  in  a  woman  aged  fifty-three, 
who  had  an  enlargement  of  the  right  tibia  for  seven  months, 
when  she  tripped  on  a  mat  and  probably  fractured  the  bone 


Fig.  4. — Woman,  fifty-three  years  of  age,  suffering  from  adenocarcinoma 
of  the  uterus;  metastases  in  tibia  causing  complete  destruction  of  three  inches 
of  the  entire  thickness  of  the  shaft  of  the  bone. 


at  that  time,  as  she  was  unable  to  put  her  weight  upon  the 
limb  subsequently.  Nine  months  afterward  her  medical  advisor 
incised  the  "swelling,"  from  which  came  blood  and  serum.  It 
was    then    assiduously    poulticed    with    linseed.     This    woman 
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first  came  under  my  care  twenty-one  months  after  the  first 
appearance  of  trouble  in  the  leg.  We  found  a  fusiform  tumor 
and  the  roentgen-ray  picture  showed  complete  destruction  of 
three  inches  of  the  entire  thickness  of  the  shaft  in  the  middle 
third  of  the  tibia;  amputation  was  performed  at  the  knee- 
joint;  histologically  the  growth  proved  to  be  carcinoma.  A 
careful  search  was  made  for  a  primary  growth— breast,  abdo- 
men, pelvis,  etc.— but  without  success  and  the  patient  left 
the  hospital  and  we  lost  sight  of  her.  Eight  months  subsequently 
she  returned  to  the  hospital,  when  we  discovered  an  adeno- 
carcinoma of  the  uterus  with  extension  to  the  bladder.  The 
condition  was  inoperable.  She  was  treated  by  roentgen  ray, 
but  although  there  was  definite  recession  of  the  disease  for  a 
time,  she  died  two  years  subsequently.  This  patient  there- 
fore had  the  remarkable  history  of  a  secondary  carcinoma  of 
the  tibia  which  existed  two  years  and  five  months  before  the 
primary  cancer  of  the  uterus  was  discovered.  Furthermore, 
she  lived  for  four  years  and  five  months  after  the  first  appearance 
of  the  disease. 

As  an  example  of  metastasis  in  the  spine  I  might  mention  the 
following  case  with  a  somewhat  unusual  history:  A  woman  of 
thirty-nine  had  her  right  breast  removed  three  years  before 
she  came  under  my  observation.  The  nature  of  the  trouble  in 
the  breast  at  that  time  was  somewhat  doubtful.  It  was  sup- 
posed to  be  "chronic  mastitis,"  but  the  report  of  the  pathol- 
ogist suggested  probable  malignancy.  The  axillary  glands 
were  not  removed.  A  year  and  a  half  subsequently  she  com- 
plained of  abdominal  pain  and  pain  in  her  back.  As  the  result 
of  the  findings  in  a  roentgen  ray  series  after  a  barium  meal  her 
appendix  was  removed.  She  insisted,  however,  that  her  "back 
was  broken,"  and  in  truth  she  was  right.  Three  years  after  the 
removal  of  the  breast  a  stereoscopic  picture  obtained  by  the  roent- 
gen ray  (Fig.  2)  showed  an  almost  complete  destruction  of  the 
body  of  the  fourth  lumbar  vertebra,  with  less  extensive  involve- 
ment of  the  twelfth  dorsal,  the  fifth  lumbar  and  the  upper  part 
of  the  sacrum.     It  was  a  purely  destructive  process  with  no 
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new-bone  formation  and  without  any  invasion  of  the  inter- 
vertebral disks,  which  remained  intact.  This  patient  there- 
fore showed  metastases  in  the  spine  three  years  after  the  removal 
of  a  breast  carcinorna,  and  the  remarkable  fact  remains  that 
the  axillary  lymph  nodes  were  never  involved  and  were  not 
removed. 

One  of  my  patients  exhibited  multiple  bone  metastases  at 
widely  separated  parts  of  the  skeleton.  A  woman  of  sixty- 
three  was  operated  upon  for  cancer  of  the  breast  with  two  sub- 
sequent operations,  during  the  next  three  years,  for  recurrence 
in  the  axillary  glands.  Three  years  and  a  half  after  the  first 
operation  she  was  treated  by  an  osteopath  for  "rheumatism" 
of  the  right  hip.  She  had  lost  weight.  Shortly  after  this  she 
came  to  the  hospital,  when  we  discovered  metastases  in  the  upper 
part  of  each  femur,  the  ribs,  the  humerus  and  in  the  cranial 
diploe  (Fig.  3).  This  woman  is  still  living  five  and  a  half  years 
after  the  breast  was  amputated  and  two  years  since  the  multiple 
secondary  growths  in  the  bone  were  discovered.  She  now  has 
a  large  mass  of  recurrent  growths  in  the  axillary  glands. 

The  course  of  events  in  the  bone  at  the  seat  of  a  secondary 
carcinoma  are  of  interest:  Bone  is  destroyed  at  the  seat  of  the 
growth  and  spontaneous  fracture  of  a  long  bone  may  occur. 
In  this  event,  under  suitable  conditions  of  rest  and  splinting, 
callus  may  be  formed  and  union  may  occur.  In  other  instances 
destruction  of  the  entire  thickness  of  a  bone  may  involve  a 
considerable  portion  of  the  shaft  and  union  becomes  impossible. 
The  tumors  are  frequently  multiple.  A  study  of  these  cases 
would  lead  one  to  assume  that  in  many  cases  a  secondary  growth 
of  cancer  in  bone  remains  more  or  less  dormant  for  long  periods 
of  time.  The  tumors  do  not,  as  a  rule,  grow  to  great  size;  they 
are  confined  within  the  bone  and  do  not  tend  to  invade  the 
soft  structures  beyond.  In  time,  however,  the  surrounding 
tissues  may  be  infiltrated  and  increased  rapidity  of  growth 
ensues. 

Metastatic  tumors  in  bone  may  be  present  without  being 
suspected  by  either  the  patient  or  her  medical  attendant;    in 
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many  instances  their  existence  has  only  been  discovered  acci- 
dentally. The  complaint  of  pain  in  various  parts  of  the  skeleton, 
particularly  in  the  spine,  in  patients  suffering  from  cancer, 
arouses  suspicion,  and  an  investigation  by  the  roentgen  ray 
should  be  undertaken.  Treatment  of  these  cases  by  the  radi- 
ologist may  possibly  be  of  some  service.  It  is  impossible  to 
make  any  definite  statement  in  this  regard,  but  certain  cases 
would  appear  to  be  relieved  of  pain  and  to  improve  in  general 
health  under  this  treatment. 

References 

Balfour,  A.  H.  F.  and  Watson,  B.  P.:  Tuberculous  Pyosalpinx,  Jour.  Obst. 
Gynec.  of  the  British  Empire,  September,  191 1. 

Ewing,  James:     Neoplastic  Diseases,  19 19. 

Ewing,  James:  The  Treatment  of  Cancer  on  Biological  Principles,  New 
York  Med.  Jour,  October,   19 12,  p.  773. 

Knox,  Leila  Charlton:  The  Relationship  of  Massage  to  Metastasis  in 
Malignant  Tumors,  Ann.  Surg.,  February,  1922,  p.  129. 

Primrose,  A.:  Primary  Carcinoma  of  the  Vermiform  Appendix  in  Sisters 
Suffering  from  Tuberculosis,  Ann.  Surg.,  December,  1920,  p.  691. 

Schmorl,  G.:  Ueber  Krebsmetastasen  im  Knochensystem,  Centralbl.  f. 
Allgemeine  Pathol,  u.  Pathol.  Anat.,  Erganzungsheft  zum  XIX  Bande,  1908, 
p.  89. 

Schmorl,  G. :  Ueber  Krebsmetastasen  in  Knochensystem  und  sarcomatose 
Degeneration  derartiger  Metastasen.  Centralbl.  f.  Allgemeine  Pathol,  u. 
Pathol.  Anat.,  1908,  xix,  405. 

Thompson,  Henry:  Carcinomatous  Deposit  in  Prostate  Gland  within  the 
Spinal  Column,  etc.,  Tr.  Pathol.  Soc,  London,  1854,  v,  204. 


END-RESULTS   IN   CARCINOMA  I39 


DISCUSSION  ON  THE  PAPERS  OF  DRS.  BUNTS,  LEE,  GAGE, 

LOWER,  JONES,  DAVIS,  SIMMONS  AND  DALAND, 

TINKER,  MAYO,  ELIOT  AND  PRniROSE 

Dr.  William  J.  Mayo,  Rochester,  Minn.: 

The  Program  Committee  has  certainly  supphed  us  with  a  great 
deal  of  material  for  discussion.  Since  the  time  allowed  me  is  short,  it 
may  be  well  to  confine  my  remarks  to  the  paper  of  Dr.  Jones. 

We  have  recently  reviewed  in  the  Clinic  the  results  of  operation  for 
the  relief  of  cancer  of  the  rectum  and  find  that  each  of  several  surgical 
methods  has  given  permanent  five-year  cures. 

Some  years  ago.  Dr.  Bevan  called  attention  to  the  fact  that  if  the 
malignant  growth  is  restricted  to  the  mucous  membrane  the  remo\'al 
of  a  localized  cancer  \\ith  the  actual  cautery  will  cure.  The  serious 
factor  in  cancer  of  the  rectum,  as  in  cancer  elsewhere  in  the  body,  is 
glandular  involvement.  In  our  cases  in  which  the  glands  were  not 
involved,  a  trifle  more  than  71  per  cent  resulted  in  five-year  cures. 
If  the  glands  were  involved  the  five-year  cures  dropped  to  less  than 
20  per  cent. 

The  combined  abdominal  operation  gave  an  average  mortality  of 
10  per  cent.  The  mortality  in  women,  however  (about  5  per  cent), 
was  much  lower  than  in  men.  The  combined  operation  in  men  is  a 
dangerous  procedure,  especially  in  the  poor  risk.  Dr.  Jones  is  to  be 
congratulated  on  a  5  per  cent  mortality. 

In  many  of  our  cases  enlarged  glands  were  removed  which  appeared 
clinically  to  be  malignant,  but  on  microscopic  examination  proved  to 
be  inflammation  and  not  carcinoma.  Dr.  Bloodgood  rightly  empha- 
sizes the  gross  section  of  glands  during  operation,  when  rapid  micro- 
scopic examination  cannot  be  made,  in  order  to  demonstrate  whether 
infection  or  malignancy  is  the  cause  of  the  lymphatic  enlargement. 
It  is  very  important  that  we  should  know  whether  the  enlarged  glands 
are  malignant  or  benign,  because  we  should  not  deny  a  patient  with 
apparently  an  inoperable  lesion  the  chances  of  a  cure  by  a  radical 
operation  if  the  adenopathy  is  due  to  infection. 

Our  method  of  computing  statistics — as,  for  instance,  cancer  of  the 
rectum — is  to  estimate  as  100  per  cent  all  cases  recorded  in  the  Clinic 
without  regard  to  whether  operation  has  been  performed,  whether 
the  condition  is  hopeless,  whether  racUcal  exploration,  colostomy  or 
excision  was  performed,  and  place  against  this  estimate  the  number  of 
patients  in  whom  five-year  cures  were  obtained,  not  against  the  number 
in  which  operation  was  performed.  If  we  operated  only  in  the  most 
favorable  cases  we  have  a  high  percentage  of  cures  from  operation 
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but  a  low  percentage  of  total  cures,  because  of  the  low  operability. 
I  believe  we  might  well  accept  a  lo  per  cent  mortality  as  standard  in 
cancer  of  the  gastric  intestinal  tract.  As  a  surgeon  develops  greater 
skill  in  handling  his  cases,  he  advances  his  frontier  and  will  take  cases 
of  greater  difficulty  and  give  a  much  larger  number  of  persons  a  chance 
to  be  cured.  With  some  such  basis  as  this,  comparable  statistics 
that  would  be  of  value  might  be  developed.  As  it  now  stands  I  agree 
with  Dr.  Bunts  that  comparable  statistics  of  different  clinics  are  of 
little  value. 

Dr.  Arthur  D.  Bevan,  Chicago,  111.: 

I  want  to  say  that  since  the  last  meeting  of  the  American  Surgical 
Association,  I  think  that  I  have  learned  one  thing  about  cancer  which 
I  do  not  believe  is  sufficiently  well  known,  and  that  is  influence  of 
heredity.  I  personally  have  always  thought  that  heredity  was  a 
matter  of  little  importance  in  carcinoma.  Within  the  last  year  I  have 
been  very  thoroughly  converted  by  the  work  done  by  Miss  Maude 
Sley  in  Dr.  Wells's  laboratory  in  the  University  of  Chicago,  by  the 
fact  that  we  have  at  last  a  scientific  demonstration  which  I  believe 
we  cannot  get  away  from,  that  heredity  is  an  enormously  important 
factor  in  carcinoma.  I  think  it  would  pay  every  member  of  this 
Association  to  write  to  Miss  Sley  and  obtain  some  of  her  literature, 
which  I  think  is  most  convincing.  It  is  very  illuminating,  and  she 
explains  very  fully  the  difference  between  the  hereditary  histories  of 
cancer  in  mice  and  cancer  in  man.  One  can  observe  in  a  few  years 
many  generations  of  mice,  while  few  of  us  know  what  our  great- 
grandfathers died  of. 

I  believe  we  have  discovered  two  important  factors  about  cancer: 
One  is  the  influence  of  irritation,  which  I  believe  has  been  demonstrated 
and  has  been  accepted,  and  the  the  other  is  the  influence  of  heredity. 
The  latter  we  should  study  with  more  care  than  we  have  given  to  the 
subject. 

Now  as  to  this  whole  subject  I  want  to  make  another  point:  In  the 
handling  of  carcinoma  I  am  very  much  impressed  with  this  fact,  that 
the  cases  that  I  have  been  able  to  cure  permanently  are  cases  in  which 
I  have  been  able  to  make  a  radical  removal  of  the  primary  growth  and 
where  there  was  as  yet  no  involvement  of  the  regional  lymphatic 
glands.  I  believe  that  the  cases  in  which  we  succeed  in  obtaining  a 
primary  cure  are  those  in  which  we  can  operate  and  remove  the  entire 
carcinoma  in  one  block  of  tissue. 

There  is  one  point  that  I  wish  to  mention  in  regard  to  Dr.  Jones's 
paper:  He  stated  that  I  have  been  removing  small  growths  by  local 
anesthesia  in  the  rectum.     That  is  true,  and  they  are  the  most  satis- 
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factory  cases  we  have  had.  He  fails  to  mention  the  point  that  I  have 
attempted  to  make,  that  in  a  carcinoma  the  size  of  a  quarter-dollar, 
within  an  inch  of  the  sphincter  or  a  little  higher,  a  radical  operation 
can  often  be  done,  just  as  we  operate  on  an  epithelioma  of  the  lower 
lip,  with  excellent  prospect  of  cure,  because  in  many  of  these  cases  the 
regional  lymphatics  are  not  involved. 

Dr.  Archibald  MacLaren,  St.  Paul,  Minn.: 

In  studying  my  own  work  in  cancer  it  seemed  to  me  there  was  still 
sonie  unknown,  undiscovered  element  in  cancer  to  cause  it  to  act  in  the 
curious  ways  that  we  have  heard.  Every  one  of  the  papers  presented 
today  shows  it,  and  I  have  no  explanation,  but  there  is  still  something 
to  be  stated  in  regard  to  the  cause.  If  you  will  follow  your  cases 
according  to  the  cellular  pathology  you  will  find  that  they  all  act  very 
differently.  For  instance,  scirrhus  of  the  breast  will  act  sometimes 
one  way  and  again  absolutely  different.  So,  too,  of  adenocarcinoma; 
sometimes  it  is  very  slow  and  again  it  is  very  rapid.  Dr.  Eliot  shows 
this  in  his  cases  of  carcinoma  of  the  breast— first  on  one  side  and  then 
on  the  other. 

Dr.  Tinker  speaks  of  the  growth  in  the  neck.  I  have  been  using 
local  anesthesia  for  the  removal  of  tumors  in  the  neck  with  very  great 
satisfaction.  Most  men  use  a  local  anesthetic  badly,  because  they 
have  not  been  properly  instructed.  It  is  a  great  comfort  and  satis- 
faction in  properly  selected  cases.  For  instance,  for  the  removal  of 
the  thyroid,  as  I  understand  Dr.  Crile's  description,  they  use  the  local 
blocking  and  also  inject  the  gland.  I  know  that  that  is  not  necessary. 
You  can  take  a  nervous  girl  that  can  hardly  keep  still,  and  if  the  local 
anesthetic  is  used  properly  you  can  remove  the  gland  without  pain. 
I  have  not  used  it  with  cancerous  growths  but  with  ordinary  tumors. 
In  looking  up  my  statistics  on  cancer  of  the  breast,  I  was  surprised 
to  find  that  so  many  of  the  cases  do  not  come  to  the  surgeon  until  it  is 
practically  too  late  to  expect  good  results.  I  can  recall  one  instance 
where  the  doctor  brought  his  own  wife  with  an  absolutely  inoperable 
tumor  of  the  breast;  another  instance  of  a  woman  doctor,  for  whom  I 
had  operated  a  number  of  times,  came  with  a  similar  tumor  of  the 
breast  a  year  and  a  half  after  the  tumor  started.  Another  medical 
woman  came  three  months  after  the  tumor  started;  another  instance 
where  a  doctor  brought  his  own  daughter  three  months  after  the  tumor 
started.  My  experience  with  cancer  of  the  breast  is  that  in  about 
65  per  cent  of  the  cases  there  is  malignant  involvement  of  the  axillary 
glands  before  surgical  relief  is  sought. 
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Dr.  Howard  Lilienthal,  New  York: 

The  apparent  mortality  in  operation  for  carcinoma  of  the  large 
intestine  and  rectum  can  doubtless  be  reduced  by  a  careful  exclusion 
as  operative  risks  of  patients  who  show  metastatic  foci  in  the  thorax, 
the  lungs  being  a  favorite  seat  for  these  metastases.  I  have  repeatedly 
saved  myself  the  chagrin  of  performing  a  radical  operation  by  the 
discovery,  by  means  of  the  roentgen  ray,  of  metastases  in  the  lungs, 
and  I  recommend  that  radiographic  examination  should  always 
precede  operation  in  these  cases. 

I  take  this  occasion  to  make  final  report  on  two  patients  whose 
cases  were  presented  before  this  Association.  The  first  was  one  of 
carcinoma  of  the  rectosigmoid  reported  at  the  Boston  meeting,  about 
six  years  ago.  The  operation  here  was  performed  by  the  combined 
method,  the  extirpation  itself  being  accomplished  outside  the  anus 
after  everting  the  rectosigmoid  with  the  tumor.  An  apparently 
perfect  recovery  followed  and  there  was  no  local  recurrence,  but  the 
patient  died  a  few  days  ago  from  multiple  large  pulmonary  metastases, 
seven  years  after  the  operation.  I  had  taken  the  precaution  of  having 
his  chest  roentgen-rayed  before  the  operation. 

The  history  of  the  second  patient,  resection  of  the  esophagus  for 
cancer,  was  presented  at  our  192 1  meeting  in  Toronto.  For  more  than 
a  year  there  was  no  sign  of  recurrence  and  food  was  taken  by  the 
natural  channels.  Then,  however,  small  carcinomatous  nodules 
were  found  just  above  the  point  of  resection,  the  diagnosis  being 
confirmed  by  the  removal  of  a  specimen  by  Dr.  Yankauer  with  the 
esophagoscope.  Dr.  Lee  very  kindly  administered  radium  through 
the  wound  in  the  back  which  I  had  reopened.  There  developed 
aphonia,  probably  from  the  effect  of  the  radium  upon  the  left  recurrent 
laryngeal  nerve,  and  later  a  fistula  between  the  trachea  and  the 
esophagus  appeared,  and  he  died  four  days  ago  of  a  resulting  broncho- 
pneumonia. A  complete  report  with  postmortem  findings  \^dll  be 
published. 

Dr.  John  J.  Buchanan,  Pittsburgh,  Pa.: 

As  bearing  on  the  subject  of  Dr.  Eliot's  paper,  I  wish  to  report  one 
case  that  might  be  added  to  his  list  of  what  he  considers  true  recur- 
rence. Twenty-five  years  ago  I  had  occasion  to  operate  on  a  patient 
with  carcinoma  of  the  ascending  colon.  I  did  an  excision  of  the 
ileocecal  coil  and  sutured  the  terminal  ileum  to  the  transverse  colon. 
The  patient  made  an  excellent  recovery.  Twenty-one  years  later  the 
patient  returned  to  me  with  symptoms  of  obstruction.  I  reopened 
him  at  the  same  site  and  found  that  he  had  another  adenocarcinoma, 
an  entirely  new  growth,  about  two  inches  distal  to  the  site  of  the 
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anastomosis.  I  removed  the  affected  portion  of  the  transverse  colon, 
the  area  of  anastomosis,  and  did  an  end-to-end  anastomosis  between 
the  large  and  small  intestine.  At  the  present  time,  four  years  later, 
the  patient  remains  well  and  A\'ithout  any  symptoms. 

It  looks  to  me  as  if  this  establishes  the  contention  of  Dr.  Eliot  that 
there  are  true  recurrences  of  carcinoma. 

Dr.  Alexis  V.  Moschcowitz,  Xew  York: 

While  Hstening  intently  to  the  various  papers  upon  the  subject  of 
carcinoma,  several  points  struck  me  very  forcibly,  and  I  trust  I  will 
be  permitted  to  accentuate  them  at  the  present  moment. 

I  am  sure  that  a  few  years  ago  no  similar  symposium  would  have 
been  complete  without  a  repeated  reiteration  of  the  so-called  "pre- 
cancerous stage."  Particularly  in  relation  to  carcinoma  of  the  breast, 
I  would  like  to  go  on  record  as  stating  that,  personally,  I  have  never 
seen  a  benign  tumor  of  the  breast  become  malignant.  By  this  state- 
ment I  do  not  mean  to  imply  that  this  metamorphosis  of  a  benign 
tumor  of  the  breast  to  a  mahgnant  one  does  not  exist,  for  I  am  suffi- 
ciently well  acquainted  with  the  literature  to  know  that  such  cases 
have  been  reported  from  time  to  time;  all  that  I  wish  to  imply  is 
that  in  a  rather  extensive  experience  I  have  never  seen  it.  I  may 
therefore  be  permitted  to  argue  from  my  personal  experience  that  a 
malignant  growth  of  the  breast  is  malignant  from  the  very  beginning 
and  has  never  been  benign. 

As  to  radium  and  deep  roentgen-ray  therapy,  I  would  also  like  to 
emphasize  one  or  two  points : 

First,  Dr.  Lee  states  that  he  uses  these  in  order  to  relieve  pain. 
I  do  not  wish  to  contradict  Dr.  Lee  in  any  way,  nor  do  I  wish  to  draw 
definite  deductions  from  my  limited  experience,  which  differ  from  his 
very  extensive  experience.  One  thing,  however,  is  certain,  and  that 
is,  that  in  my  cases,  at  least,  not  only  did  radium  and  the  roentgen 
ray  not  relieve  pain,  but,  on  the  contrary,  were  provocative  of  very 
pronounced  and  in  fact  unbearable  pain. 

Second,  a  very  important  point  is  that  whenever  I  have  operated 
on  a  carcinoma  of  the  breast,  and  whenever  at  the  termination  of  the 
operation  I  w^as  satisfied  that  I  had  done  a  thorough  operation,  there 
was  no  recurrence  and  the  patients  remained  well,  at  least  as  far  as  local 
recurrence  was  concerned.  If,  on  the  other  hand,  the  operation,  as 
far  as  radicality  was  concerned,  was  not  radical,  whatever  recurrence 
did  take  place  was  slow  and  of  long  duration. 

Finally,  come  a  group  of  cases  which  were  treated  with  radium  or  the 
roentgen  ray;  in  these  there  appeared  to  be  a  very  rapid  dissemination. 
As  a  result  of  such  experience  I  have  become  rather  wary  and  do  not 
recommend  the  use  of  radium  or  the  roentgen  ray  as  readily  as  before. 
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As  far  as  carcinoma  of  the  thyroid  is  concerned,  I  can  only  say  that 
experience  has  taught  me  that  there  exist  two  varieties:  One  in 
which  the  diagnosis  is  made  by  the  surgeon  and  one  in  w^hich  it  is 
made  by  the  pathologist.  In  the  former  the  prognosis  is  almost 
uniformly  bad;  in  the  latter  it  is  almost  as  uniformly  good.  In  other 
words,  the  prognosis  is  good  only  in  the  early  and  microscopic  cases. 

Finally,  as  to  the  cases  of  carcinoma  of  the  rectum.  Many  of  the 
speakers  have  dilated  upon  the  early  cases.  Personally  I  never  see 
such  cases.  I  see  only  the  late  or  bad  cases,  and  in  these  my  results 
are  so  bad  that  I  am  disgusted  with  my  patients,  and  I  am  sure  that 
they  also  return  the  compliment. 

Dr.  Willy  Meyer,  New  York: 

I  believe  that  statistics,  even  of  single  individual  surgeons,  are  of 
comparatively  little  value  in  carcinoma.  This  for  the  reason  that 
the  still  unknown  factor  which  we  call  "virulency"  is  the  principal 
deciding  factor  in  the  operative  result.  If  we  take  two  patients  with 
cancer  of  the  breast  of  about  the  same  age  and  with  a  tumor  in  the 
same  quadrant  and  with  the  same  characteristics,  and  do  the  same 
careful,  radical  operation  in  both  of  them,  one  may  live  for  twenty-five 
to  thirty  years  completely  cured,  whereas  in  the  other  case  regional 
recurrence  and  metastases  may  occur  at  an  early  date.  However,  I 
believe  operative  "methods"  count. 

When  preparing  a  paper  on  the  radical  operation  for  cancer  of  the 
breast,  in  1905,  presenting  our  personal  experience  with  statistics,  I 
was  astonished  to  note  the  great  improvement  in  results  following  the 
introduction  of  the  radical  operation. 

Whereas  not  a  single  patient  operated  on  according  to  the  old 
methods  could  be  found  alive,  Nos.  i,  2  and  4,  operated  on  radically 
in  1S94  and  1895  respectively,  were  found  to  be  well  and  ahve;  and 
Nos.  I  and  2  are  living  today,  cured  and  happy,  while  No.  4  died  of 
other  disease  twenty  years  after  the  operation. 

I  believe  that  the  radical  method  of  operation  for  cancer  of  the 
breast,  which  works  from  the  shoulder  toward  the  chest,  gives  the  best 
results. 

The  same  thing  is  true  in  cancer  of  the  pelvic  colon  and  upper 
rectum.  I  believe  the  combined  operation,  done  in  one  stage,  is  here 
of  great  importance. 

Can  we  improve  our  present  methods  of  operating  for  carcinoma? 
I  think  we  can' 

I  would  like  to  refer  to  Dr.  George  H.  Semken's  paper  on  cancer 
of  the  lip,  read  before  the  New  York  Surgical  Society  a  few  days  ago, 
in  which  he  brought  out  the  point  that  it  is  desirable  in  every  instance 
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to  remove  the  deep  fascia  which  surrounds  the  deep  vein  wth  the 
nodes  of  the  neck  in  one  piece — if  possible  in  one  piece  with  the  tumor 
according  to  a  standard  method  of  operating.  The  same  holds  good 
in  other  parts  of  the  body,  as  in  excising  the  axillary  lymph  nodes  in 
cancer  of  the  breast  or  inguinal  glands  in  cancer  of  the  lower  extremity, 
etc. 

One  word  with  reference  to  the  use  of  radium  and  the  roentgen 
ray  following  operation:  There  is  no  doubt  that,  up  to  now,  improper 
so-called  "stimulating"  dosage  has  often  been  appUed.  No  wonder 
that  poor  results  were  the  consequence.  The  trouble,  I  believe,  is  that 
we  do  not  know  enough  about  therapeutic  radiography  as  yet.  We 
have  a  great  deal  to  learn  about  these  powerful  agents.  But  I  think 
there  are  many  cases  in  which  better  final  results  are  obtained  if  they 
receive  the  roentgen-ray  after-treatment.  It  seems  to  be  the  surgeon's 
duty  to  have  his  operative  cases  benefit  by  it  at  the  hands  of  a  properly 
trained  and  reliable  speciahst. 

Dr.  William  B.  Coley,  New  York: 

I  would  like  to  say  a  few  words  in  regard  to  the  end-results  in  cases 
of  sarcoma  of  the  long  bones  associated  with  metastases.  It  is  the 
general  behef  that  no  case  of  sarcoma  of  the  long  bones  with  metas- 
tases has  ever  been  cured  by  any  method  of  treatment.  laying 
aside  the  question  of  cure,  I  desire  to  show  you  a  few  lantern  slides  of 
cases  of  long-bone  sarcoma  in  which  metastases  were  undoubtedly 
present,  or  believed  to  be  present,  wdth  some  brief  notes  on  the  end- 
results:^ 

Case  I. — Periosteal  Osteogenic  Sarcoma  of  the  Tibia,  with  Extensive 
Metastases  in  the  Femoral,  Inguinal  and  Iliac  Glands  (microscopical 
diagnosis  by  Dr.  Ewing).  Mr.  S.,  aged  thirty- nine  years,  was  referred 
to  me  in  April,  191 7,  by  Dr.  John  H.  Gibbon,  of  Philadelphia.  Family 
history  negative;  no  history  of  trauma.  At  this  time  there  was  a 
tumor  of  periosteal  origin,  beginning  about  one  inch  above  the  internal 
malleolus  and  extending  upward  five  inches  anteriorly,  nearly  around 
the  tibia.  I  did  an  exploratory  operation,  and  a  portion  of  the  tissue 
removed  was  examined  microscopically  by  Dr.  Ewing.  He  reported 
as  follows: 

"Periosteal  osteogenic  sarcoma.  The  section  shows  a  tumor 
composed  of  small  spindle  cells  consisting  chiefly  of  nuclei.  They  are 
very  numerous,  with  no  visible  stroma.  The  cell  masses  are  very 
compact.     The  tumor  is  quite  malignant  in  structure." 

1   Case  reported  in  full  in  the  Tr.  Am.  Surg.  Assn.,  1919. 
Am  Surg  10 
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Under  toxin-  and  radium-treatment  combined  the  tumor  apparently 
entirely  disappeared.  The  toxins  were  discontinued  in  August  and 
September,  and  on  his  return  to  me  in  October  examination  revealed 
metastases  in  the  femoral,  inguinal  and  iliac  glands.  Three  radium 
treatments  were  given  over  the  groin,  in  October,  November  and 
December.  The  toxins  were  kept  up  for  nearly  two  years.  At  the 
present  time  the  patient  is  in  excellent  health  vnth  a  perfectly  useful 
Hmb,  five  years  later.     (Well  September,  1922,  five  and  a  half  years.) 

This,  I  believe,  is  one  of  the  most  conclusive  cases  on  record  of  a 
definitel}^  diagnosed  periosteal  sarcoma  with  metastases  successfully 
treated  by  any  method  of  treatment  and  the  patient  in  good  condi- 
tion more  than  five  years  later.  (Dr.  Ewing  has  recently  carefully 
reviewed  the  studies  of  this  tumor  and  pronounced  it  a  malignant 
osteogenic  sarcoma.) 

I  previously  published  one  other  case  which  remained  well  for  ten 
years,  a  periosteal  sarcoma  of  the  femur  with  metastases  in  the 
pectoral  region  and  ilium,  treated  with  roentgen  rays  and  toxins.  The 
patient  remained  well  for  ten  years  and  then  died  of  a  malignant 
tumor  originating  in  the  old  roentgen-ray  dermatitis  and  ha^^ng  no 
connection  with  the  bone. 

Case  II. — Periosteal  Sarcoma  of  the  Tibia,  Involving  the  Middle 
Half.  R.  W.,  a  young  girl,  referred  to  me  by  Dr.  F.  N.  G.  Starr,  of 
Toronto,  in  June,  191 7,  with  a  rapidly  growing  tumor  of  the  shaft  of 
the  tibia  of  six  months'  duration.  A  roentgen-ray  examination  of  the 
chest  had  been  made  in  Toronto  and  it  was  believed  that  she  had 
metastases  in  the  lung.  Our  own  roentgen-ray  report  at  the  Memorial 
Hospital  stated  that  there  was  enlargement  of  the  hila  of  both  lungs 
and  that  it  was  impossible  to  state  definitely  whether  or  not  metastases 
were  present,  but  such  was  believed  to  be  the  case.  The  tumor  did 
not  show  any  signs  of  yielding  to  either  roentgen  ray,  toxins  or  radium 
treatment,  and  so  an  amputation  was  performed,  followed  by  pro- 
longed toxin  treatment.  A  personal  examination  made  a  few  weeks 
ago  showed  no  e\ddence  whatever  of  a  recurrence  or  metastases,  and 
the  patient  was  in  excellent  general  condition  live  years  later. 

In  this  case  the  microscopical  diagnosis,  made  in  Toronto,  was 
"periosteal  lound-celled  sarcoma,"  and  Dr.  Ewing's  report  was 
"diffuse  endothelioma  malignant." 

Case  III.- — A  Very  Large  Inoperable  Periosteal  Sarcoma  of  the 
Upper  Portion  of  the  Femur,  Following  a  Recent    Fracture.     R.  H., 

^  Case  reported  in  fall  in  Tr.  Am.  Surg.  Assn.,  1919. 
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male,  aged  thirty-six  years.  A  roentgen-ray  picture  of  his  chest, 
taken  at  the  time  of  his  admission  to  the  Memorial  Hospital  (October, 
191 7),  showed  what  was  believed  to  be  metastases  in  the  lung.  The 
tumor  was  so  extensive  that  it  was  quite  beyond  joint  amputation. 
The  roentgen  ray  and  clinical  diagnosis  was  so  positive  that  it  was 
thought  unwise  to  do  an  exploratory  operation.  A  pathologic  fracture 
had  taken  place,  with  destruction  of  five  inches  of  the  bone.  Under 
eight  months'  treatment  ^^•ith  toxins  and  radium  combined,  complete 
recovery  took  place  with  reunion  of  the  bone.  The  patient  is  per- 
fectly well  at  present  with  a  useful  limb,  five  years  later. 

Case  IV. Sarcoma  of  the  Upper  End  of  the  Femur.     L.  A.  C, 
female,  aged  forty-four  years,  was  admitted  to  the  IMemorial  Hospital 
m  July,  192 1,  with  the  following  history:     Had  an  injurv  to  the  hip 
in  the  latter  part  of  1919.     In  January,  1921,  she  was  treated  at  the 
Neurological  Institute  for  severe  pains  in  the  hip  and  pelvis.     In 
March,  1921,  a  roentgen-ray  picture  was  taken  at  Mt.  Sinai  Hospital 
and  the  case  regarded  as  a  malignant  tumor  of  the  femur  with  probable 
metastases  in  the  lower  spine.     At  this  time  she  was  operated  upon  by 
Dr.  Howard  Lilienthal  and  Dr.  Neuhoff,  of  the  Mt.  Sinai  Hospital. 
Ex-ploratory  operation  revealed  a  tumor  involving  the  upper  third  of 
the  femur.     A  microscopical  examination  was  made  by  Dr.  Mandel- 
baum,  who  at  first  pronounced  it  a  perithehoma  and  'later  a  plasma 
cytoma  (malignant  tumor).     The  pathologic  fracture  and  complete 
loss  of  power  in  the  left  leg  and  partial  in  the  right  pointed  to  probable 
involvement  of  the  spine.     The  condition  was  regarded  as  hopeless 
and  the  patient  sent  to  the  House  of  Calvarv,  a  home  for  incurable 
cancer  patients  outside  of  New  York.     I  concurred  in  the  opinion 
and  believed  the  case  to  be  absolutely  hopeless,  and  only  at  the  urgent 
request  of  her  husband  consented  to  treat  her.     The  leg  was  put  up 
m  a  Buck's  extension  and  systemic  toxin  treatment  carried  out  for 
two  months,  during  which  time  marked  improvement  took  place 
In  the  latter  part  of  September  the  radium  pack  was  apphed  to  the 
femur,  with  continued  and  rapid  improvement;  another  radium  treat- 
ment was  given   two   months   later.     Her   general   health   steadily 
improved,  the  pathologic  fracture  reunited  and  in  Mav,  1920    the 
patient  was  able  to  get  about  with  a  Thomas  splint.     The  impro^-e- 
ment  has  continued  up  to  October,  1922;  she  has  regained  power  in 
both  hmbs,  there  is  comijjete  reunion  of  the  fracture  and  she  is  now 
able  to  get  about  with  a  cane. 

The  roentgen-ray  pictures  and  lantern  shdes  show  the  eariy  and 
later  stage  of  the  condition.  Here  we  have  no  positive  evidence  of 
metastases  in  the  spine,  but  the  clinical  evidence  points  very  stronglv 
m  that  direction.  ' 


148  DISCUSSION 

Case  V. — Periosteal  Sarcoma  of  Femur:  Amputation  Three  Years 
Later;  Extensive  Metastases  in  Skull,  with  Destruction  of  Large  Portion  of 
Parietal  Bone.  W.  S.  B.,  boy,  aged  six  years,  was  admitted  to  the  Me- 
morial Hospital  on  June  4,  1919,  having  been  referred  by  Dr.  Stewart 
McGuire,  of  Richmond,  Va.,  who  performed  a  hip-joint  amputation 
in  August,  19 17,  for  a  periosteal  round-celled  sarcoma  of  the  femur. 
In  October,  1918,  sweUing  was  noticed  in  the  right  popliteal  space  and 
beginning  exophthalmos.  The  tumor  increased  steadily  in  size  and 
at  the  time  of  his  admission  to  the  hospital  there  was  almost  complete 
destruction  of  the  right  parietal  bone  over  an  area  2  in.  x  3  in.  in 
diameter.     There  was  marked  exophthalmos  of  the  right  eye. 

Treatment:  3000  mc.  hours  of  radium  at  3  cm.  distance  were 
applied  over  two  areas  and  systemic  doses  of  the  mixed  toxins  were 
carried  out.  Six  months  later  a  new  area  of  bone  destruction  was 
found  in  the  occipital  region,  about  2  in.  in  diameter,  where  a  new 
tumor  had  developed;  roentgen  rays  showed  almost  complete  bone 
destruction.  This  was  also  treated  with  radium.  Almost  immediate 
improvement  was  noted.  The  toxins  have  been  continued  up  to  the 
present  time,  and  a  radium  treatment  is  given  at  six-month  intervals. 
The  patient  at  present  is  in  excellent  health. 

The  two  lantern  slides,  one  taken  before  treatment  and  one  on 
April  15,  1922  (nearly  three  years  later),  show  the  area  of  bone  de- 
struction and  the  new  bone  which  has  almost  completely  filled  this 
area.  The  exophthalmos  has  practically  disappeared.  The  boy 
has  been  attending  school  and  has  made  two  grades. 

Dr.  Ewing,  who  has  made  a  careful  study  of  the  original  slides  of  the 
tumor,  beheves  it  to  be  an  endothelioma  of  the  bone,  which  makes  the 
case  even  more  remarkable  than  if  it  were  an  ordinary  osteogenic 
periosteal  sarcoma.  Howard  and  Crile,^  in  their  series  of  cases  (19) 
collected  from  the  literature  and  4  of  their  own,  reported  only  i  case 
of  the  entire  number  cured  by  shoulder-joint  amputation. 

I  would  by  no  means  venture  to  classify  the  case  just  cited  as  a 
cure;  yet  the  complete  control  for  three  years  of  multiple  advanced 
metastases  I  believe  to  be  worthy  of  note. 

Case  VI. — Rapidly  Growing  Periosteal  Sarcoma  of  Fibula,  with 
Metastases  in  Groin.  H.  S.,  boy,  aged  eight  years,  was  admitted  to  the 
Hospital  for  Ruptured  and  Crippled  in  May,  1920,  with  a  history  of 
local  injury  to  the  outer  side  of  the  right  leg  in  January,  1920.  Shortly 
after  this  he  began  to  have  pain,  and  a  few  days  later  a  swelling  was 
noticed  at  the  site  of  the  injury,  apparently  of  bony  origin,  which  grew 

1  Am.  Surg.,  1905. 
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rapidly.  An  operation  was  performed  in  March,  1920,  by  Dr.  Armi- 
tage  Whitman.  CHnical  and  roentgen-ray  diagnosis:  Osteomyelitis. 
Microscopical  examination  showed  the  tumor  to  be  a  round-celled 
periosteal  sarcoma. 

The  tumor  grew  very  rapidly,  and  in  June,  1920,  I  first  saw  the 
case  in  consultation.  In  view  of  the  very  large  size  of  the  tumor,  a 
large  portion  of  which  was  fungating,  I  believed  it  to  be  too  far 
advanced  for  conservative  treatment  and  advised  immediate  amputa- 
tion followed  by  toxin- treatment.  The  amputation  was  performed 
by  Dr.  Whitman,  who  then  referred  the  patient  to  me  for  after- 
treatment.  The  glands  of  the  groin  were  markedly  enlarged  at  the 
time  of  the  amputation,  but  they  were  not  removed.  The  toxins  were 
carried  out  for  two  months  with  sUght  decrease  in  the  size  of  the  glands. 
In  July  a  gland  was  removed,  and  on  microscopical  examination  was 
pronounced  a  round-celled  sarcoma.  The  patient  was  treated  up 
until  the  middle  of  August,  when  on  account  of  the  heat  the  toxins 
were  discontinued.  During  the  interval  of  rest  the  inguinal  glands 
became  enlarged  to  the  size  of  a  child's  head  with  involvement  of  the 
retroperitoneal  glands  as  well.  A  roentgen-ray  picture  of  the  chest 
showed  well-developed  and  unquestionable  metastases  in  the  lungs. 

The  patient  was  admitted  to  the  hospital  and  given  10,000  mc.  hours 
of  radium  at  a  distance  of  7  cm.  over  the  lower  right  quadrant  of  the 
abdomen.  No  treatment  was  given  to  the  chest;  the  toxins  and 
roentgen  rays  were  discontinued.  The  parents  were  strongly  urged 
to  leave  the  child  at  the  hospital  for  further  care,  but  inasmuch  as  a 
hopeless  prognosis  had  been  given  they  insisted  upon  taking  him 
home.  It  was  then  believed  that  he  could  not  live  more  than  six 
months.  In  May,  1921,  I  learned  that  the  patient  was  in  apparently 
perfect  health  and  attending  school  regularly.  I  examined  the  child 
in  September,  192 1,  and  could  find  no  evidence  of  the  tumor  in  the 
groin  or  in  the  abdomen.  A  roentgen-ray  picture  showed  no  signs  of 
metastases  in  the  lungs,  which  were  present  in  the  preceding  picture 
in  October.  He  was  shown  before  the  Memorial  Hospital  conference 
on  December  23,  1921  (fourteen  months  after  the  metastases  had  been 
noted),  at  which  time  he  was  apparently  in  the  best  of  health  with  no 
evidence  of  disease  in  the  groin,  abdomen,  or  chest.  He  remains  well, 
September,  1922,  nearly  two  years  after  treatment. 

While  this  case  can  by  no  means  be  classified  as  a  cure,  nevertheless 
it  is  extremely  interesting,  from  the  fact  that  it  is  one  of  the  few  on 
record  in  which  metastases  in  the  lung  have  disappeared  under  any 
sort  of  treatment. 


ISO  DISCUSSION 

Dr.  Charles  A.  Powers,  Denver,  Col.: 

The  work  of  the  American  Society  for  the  Control  of  Cancer  is 
just  beginning.  Only  in  November  last  was  there  for  the  first  time  a 
nation-wide  campaign.  I  think  it  was  Dr.  Gage  who  said  that  his  cases 
of  cancer  of  the  breast  sought  relief  by  operation  on  an  average  of 
fourteen  months  after  noticing  the  first  symptom.  Now  it  is  the 
object  of  the  Society  for  the  Control  of  Cancer  to  reduce  that  period 
as  nearly  as  possible  to  one  day.  In  the  area  where  intensive  work 
has  been  done  good  results  are  already  apparent,  cases  of  cancer  are 
seen  much  earlier  than  formerly  and  the  results  are  correspondingly 
improved.  If  our  surgeons  and  physicians  will  carry  on  steadily  this 
campaign  of  education,  I  am  certain  that  at  the  end  of  ten  years, 
perhaps  at  the  end  of  five  years,  the  statistics  regarding  cancer  will 
be  very  materially  improved.  The  education  of  the  laity  and  the 
profession  go  hand  in  hand. 

Dr.  R.  B.  Greenough,  Boston,  Mass.: 

I  think  we  could  not  ask  for  better  evidence  than  is  provided  by  the 
excellent  papers  we  have  heard  today  that  some  uniform  method  of 
recording  and  reporting  end-results  of  cancer  operations  is  greatly  to 
be  desired.  Since  the  experience  of  each  individual  surgeon  must  of 
necessity  be  limited,  and  since  a  large  number  of  different  factors, 
such  as  the  duration  and  extent  of  the  disease  and  the  variety  of  its 
pathological  picture,  play  an  important  part  in  the  prognosis,  it  is 
only  by  the  study  of  a  mass  of  data  collected  from  many  different 
clinics  that  we  can  obtain  statistics  on  a  large  enough  number  of 
similar  cases  to  eliminate  individual  error.  If  the  statistics  of  dif- 
ferent clinics  are  to  be  massed  together,  however,  or  even  to  be  com- 
pared one  with  another,  some  uniform  system  for  their  compilation 
must  be  adopted  or  unfair  and  erroneous  conclusions  will  be  obtained. 

For  some  years  we  have  employed  a  formula  for  recording  the 
results  of  operations  for  cancer  at  the  Massachusetts  General  Hospital. 
While  this  formula  may  doubtless  be  improved  or  modified,  I  have 
ventured  to  submit  it  as  a  tentative  method  to  the  members  of  this 
Association  who  have  presented  papers  today,  and  Dr.  Davis,  Dr. 
Jones,  Dr.  Gage  and  Dr.  Simmons  have  presented  their  results  in 
accordance  with  this  formula.  I  believe  this  is  a  move  in  the  right 
direction,  and  I  would  here  thank  them  for  their  cooperation. 

So  far  as  the  use  of  the  roentgen  ray  and  radium  are  concerned,  I 
feel  strongly  that  little  is  accomplished  by  condemning  them  whole- 
sale. They  are  powerful  agents  in  the  treatment  of  malignant  diseases, 
and  while  they  have  undoubtedly  been  frequently  misused,  and  while 
unjustified  claims  have  frequently  been  made  for  them,  their  true 
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value  still  remains  to  be  determined  by  the  surgeon.  It  is  my  opinion 
that  this  problem  is  one  with  which  the  surgeon  must  make  himself 
acquainted.  It  is  not  one  to  be  left  to  the  roentgen  ray  or  radium 
specialist,  as  is  too  often  the  case  at  the  present  time. 

Dr.  Ch.arles  H.  Peck,  New  York: 

I  would  Uke  to  refer  to  one  or  two  points  bearing  on  Dr.  Tinker's 
report.  I  have  recently  had  a  patient  return  on  whom  I  operated, 
thirteen  years  ago,  for  extensive  mahgnant  growth  of  the  left  side  of 
the  neck.  I  did  a  block  dissection,  in  which  I  removed  everything 
from  the  clavicle  to  the  base  of  the  skull,  the  sternocleidomastoid, 
jugular  vein  and  glands.  I  lost  track  of  him  and  supposed  he  was 
dead.  ^  A  month  ago  he  returned  and  showed  a  most  remarkable 
condition.  His  neck  was  quite  free  from  any  sign  of  recurrence,  but 
he  had  a  carcinoma  of  the  larynx  involving  the  epiglottis  and  the  base 
of  the  tongue.  The  question  is  as  to  whether  that  could  possibly 
have  been  the  primary  growth  and  remained  latent  for  that  length  of 
time.  His  present  condition  is  quite  hopeless,  and  he  is  not  likely  to 
live  long. 

In  the  same  group  I  would  like  to  refer  to  a  similar  case  in  which 
I  removed  a  gland  from  the  right  side  of  the  neck,  which  proved  to  be 
carcinoma.  I  searched  carefully  for  evidences  of  primary  growth 
without  finding  any  and  referred  him  for  radium  treatment.  Twenty 
months  later  he  developed  carcinoma  in  the  right  pharynx  and  tonsillar 
region.  This  might  well  have  been  present  at  the  time  of  the  removal 
of  the  gland. 

Another  case  is  that  of  Hodgkin's  disease,  with  an  extensive  mass 
of  glands  on  one  side  of  the  neck,  removed  by  block  dissection.  He  was 
given  postoperative  roentgen-ray  treatment,  and  he  is  now  well  and 
quite^  free  of  signs  of  any  glands  in  the  neck  after  seven  years.  I 
mention  these  patients  because  such  cases  are  not  common. 

As  to  late  manifestations  of  carcinoma,  I  would  like  to  mention  a 
breast  case  operated  upon  in  1899  which  remained  well  for  sixteen 
years,  then  developed  shot-like  recurrences  in  the  region  of  the  wound, 
and  the  patient  died  in  less  than  a  year  of  intrathoracic  involvement 
after  sixteen  years  of  freedom  from  symptoms. 

I  had  another  breast  case,  rather  more  fortunate,  which  was  operated 
on  thirteen  years  ago.  I  removed  a  recurrent  gland  from  the  axilla 
fifteen  months  later.     This  patient  is  still  free  from  recurrence. 

We  have  recently  looked  over  our  breast  cases  at  Roosevelt  Hospital 
and  found  195  cases  of  carcinoma  since  19 10  which  were  all  proven 
cases.  At  the  time  of  the  report,  February,  1922,  we  had  late  follow- 
ups  from  1 19  cases,  53  were  well  and  free  from  recurrence,  26  out  of  the 
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53  being  well  for  over  five  years.     I  think  these  figures  correspond 
very  closely  with  those  Dr.  Bunts  reported  in  his  paper. 

I  would  like  to  have  the  Association  give  us  a  little  light  on  the 
question  of  roentgen-ray  therapy.  For  three  or  four  years  I  have  been 
using  postoperative  roentgen-ray  treatment  as  a  matter  of  routine. 
I  have  not  used  preoperative  roentgen-ray  therapy.  I  would  like  to 
know  whether  it  is  the  consensus  of  opinion  that  this  is  the  proper 
procedure? 

Dr.  Charles  N.  Dowd,  New  York: 

In  referring  to  Dr.  Tinker's  paper,  I  will  ask  attention  to  two 
subjects — Hodgkin's  disease  and  malignancy  of  the  thyroid. 

It  has  often  been  stated  that  Hodgkin's  disease  should  not  be  treated 
surgically.  In  looking  over  some  of  my  cases,  however,  I  find  that 
out  of  16  cases  there  are  at  least  2  who  are  living  and  apparently  in 
good  health  more  than  five  years  after  operation.  One  of  them  gives 
no  evidence  of  recurrence,  the  other  has  two  or  three  small  nodules  in 
the  neck  which  seem  to  be  quiescent.  Both  of  these  cases  were 
treated  by  radical  operation  and  then  by  radiation. 

We  must  appreciate  that  a  swelling  of  the  neck  is  in  the  majority 
of  cases  the  first  evidence  of  Hodgkin's  disease.  If  we  can  get  hold 
of  these  cases  in  their  early  stages  and  make  a  clean  dissection  and 
then  use  careful  radiation  there  is  at  least  a  possibility  of  obtaining 
good  results:  This  is  very  different  from  attempting  to  operate  on 
patients  after  the  masses  of  lymph  nodes  have  become  so  extensive 
that  there  is  no  possibihty  of  removal. 

No  doubt  the  general  education  which  is  now  progressing  concerning 
the  importance  of  paying  early  attention  to  all  forms  of  tumor  is 
having  a  beneficial  effect  in  securing  prompt  attention  to  the  early 
neck  swellings  of  Hodgkin's  disease. 

In  regard  to  malignant  disease  of  the  thyroid  gland,  we  are  dealing 
with  a  very  complex  subject.  Pathologists  differ  much  in  what  they 
consider  malignancy  in  the  thyroid,  and  there  may  be  much  difference 
between  the  clinical  picture  and  the  pathological  findings.  We  are 
even  told  that  some  of  the  metastatic  nodules  may  look  like  normal 
thyroid  tissue,  and  surely  some  of  the  cases  which  are  suggestive  of 
malignancy  in  their  pathological  structure  do  not  cHnically  appear 
to  be  malignant.  For  instance,  last  year  I  removed  an  encapsulated 
nodule  from  a  thyroid.  It  was  not  densely  adherent  and  gave  no 
clinical  suggestion  of  malignancy.  It  shelled  out  from  the  gland 
tissue  easily,  yet  three  or  four  pathologists  considered  that  it  was 
malignant.  At  the  termination  of  a  year  there  was  no  evidence  of 
recurrence. 
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When  we  remember  that  this  nodule  was  simply  enucleated  and  that 
the  remaining  portion  of  the  gland  was  left  intact,  we  must  believe  that 
it  could  not  be  malignant  in  the  ordinary  sense.  I  have  also  been 
very  greatly  interested  in  a  papillary  adenoma  of  the  thyroid  gland 
which  has  been  operated  on  repeatedly  during  a  period  of  six  or  se^•en 
years.  Each  recurrence  showed  the  same  pathological  picture  ^^•ith 
papillae  projecting  into  the  cyst  cavities,  something  as  they  do  in  the 
breast.  CUnicians  and  pathologists  both  gave  a  bad  prognosis  in 
this  case,  but  the  patient  has  now  been  free  from  recurrence  for  more 
than  two  years  and  has  been  able  to  complete  his  studies  and  take 
his  degree  of  A.B.  It  is  believed  that  the  entire  thyroid  gland  has 
been  removed  in  this  instance.  These  points  are  mentioned  because 
the  types  of  maHgnancy  in  the  thyroid  gland  differ  so  greatly  that  it  is 
very  difficult  to  interpret  statistics. 

In  discussing  the  question  of  cancer  of  the  rectum  which  Dr.  Jones 
so  successfuUy  brought  before  us,  I  wish  to  emphasize  the  importance 
of  making  a  positive  diagnosis  before  doing  a  radical  operation. 
Recent  statements  concerning  the  danger  of  spreading  infection  by 
taking  tissue  for  examination  have  possibly  made  surgeons  unduly 
cautious  about  removing  such  specimens.  It  is  surely  better  to  run 
some  risk  of  spreading  growth  than  to  excise  the  rectum  unnecessarily, 
and  we  do  not  yet  know  that  there  is  very  much  danger  in  remo\ing 
a  piece  for  examination. 

The  question  was  brought  very  forcibly  to  my  mind  about  two  years 
ago  when  I  saw  a  case  in  consultation  with  another  surgeon.'  We 
believed  it  to  be  a  carcinoma  of  the  rectum;  it  surely  had  all  the 
appearances  of  such  a  disease;  but  after  he  had  removed  it,  it  was 
found  to  be  a  fibrous  growth  and  not  a  carcinoma.  Since  that  time 
I  have  taken  pains  to  communicate  with  various  pathologists  and  have 
learned  that  a  number  of  rectums  have  been  removed  on  \^Tong 
diagnoses.  Hence,  I  regularly  now  examine  the  patient,  under  ether 
if  necessary,  and  wherever  it  is  possible  draw  down  the  growth  and 
get  a  good  section  for  examination  before  doing  a  radical  operation, 
and  I  believe  that  this  procedure  is  most  desirable. 

Dr.  John  H.  Gibbon,  Philadelphia,  Pa.: 

I  have  been  convinced  that  my  results  from  operation  for  cancer 
of  the  breast  in  the  last  ten  years  are  much  better  than  they  were  in 
the  ten  years  pre\iously.  I  am  sure  the  operation  was  not  better 
done  than  it  was  then,  and  I  attribute  the  results  entirely  to  the 
postoperative  roentgen-ray  treatment.  In  replying  to  Dr.  Moschco- 
witz's  statement  about  the  roentgen  rays,  I  may  say  that  some  of 
my  cases  did  have  a  prompt  recurrence  after  small  doses  of  roentgen 
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rays.     I  believe  that  when  the  roentgen  rays  are  given  in  massive 
doses  they  prevent  a  recurrence. 

Dr.  M.  L.  Harris,  Chicago,  111.: 

Two  points  I  wish  to  bring  out:  One  relates  to  the  paper  of  Dr. 
Eliot.  Twenty  years  ago  I  removed  the  right  breast  from  a  woman  for 
carcinoma.  I  saw  her  at  intervals  continuously  thereafter.  She 
was  in  good  health  for  eight  years,  when  she  returned  with  a  carcinoma 
of  the  left  breast.  This  was  removed.  Four  years  subsequent  to  that 
she  returned  with  carcinomatous  involvement  of  the  supraclavicular 
glands  on  the  right  side,  twelve  years  after  removal  of  the  right  breast. 
These  glands  were  removed  and  proved  to  be  carcinoma  of  the  same 
character  as  was  present  in  the  right  breast.  That  is  now  ten  years 
ago,  making  twenty  years  since  the  removal  of  the  first  breast.  She  is 
still  living  and  without  further  evidence  of  recurrence. 

It  seems  to  me  perfectly  evident  that  the  carcinomatous  tissue  must 
have  been  present  in  the  supraclavicular  glands  and  remained  dormant 
for  twelve  years. 

A  little  over  seven  years  ago  I  removed  the  left  breast  for  carcinoma 
in  another  case.  I  saw  the  patient  at  intervals.  She  remained  well 
for  seven  years,  when  suddenly  there  appeared  in  the  skin  over  the  left 
side  of  the  chest  multiple,  hard,  pea-sized  and  shot-sized  carcinomatous 
nodules  disseminated  over  a  considerable  area.  It  is  perfectly  evident 
that  these  foci  must  have  been  present  in  the  skin  and  remained  dor- 
mant for  seven  years.  This  was  evidently  not  a  case  for  operation, 
so  she  was  given  the  most  intensive  doses  of  the  roentgen  ray  which 
the  roentgenologist  thought  best.  She  developed  disseminated 
carcinoma  in  the  lung  and  failed  so  rapidly  that  within  a  few  weeks 
she  was  dead. 

The  point  I  wish  to  bring  out  is  that  there  may  be  degrees  of  immu- 
nity to  carcinoma.  I  would  like  to  express  in  a  little  different  way 
what  Dr.  Meyer  called  difference  in  malignancy  of  these  grow^ths. 
I  think  it  more  likely  that  some  patients  possess  a  temporary  or 
relative  immunity  to  the  extension  of  carcinoma,  and  if  we  would 
study  cases  of  the  kind  I  have  mentioned  we  might  learn  something 
more  about  this  immunity  which  would  be  to  the  great  advantage  of 
our  patients  after  operation. 

Dr.  Frank  E.  Bunts,  Cleveland,  Ohio: 

It  seems  to  me  that  it  would  be  wrong  to  go  away  with  the  impres- 
sion that  there  is  no  such  thing  as  a  precancerous  stage  in  diseases  of 
the  breast.  Personally  I  thoroughly  believe  that  there  is  a  precancer- 
ous stage,  although  it  may  be  difficult  to  prove  its  existence.    I  think 
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many  of  us  have  seen  cases  of  cystic  disease  or  mastitis  of  the  breast 
which  developed  into  malignant  disease  of  the  breast,  and  a  like 
sequence  of  events  may  occur  in  other  regions  of  the  body. 

I  wish  to  describe  two  cases:  The  patients  were  twin  sisters,  aged 
twenty-eight  years.  In  one  the  disease  appeared  in  the  upper  outer 
quadrant  of  the  right  breast.  I  removed  the  breast  and  cleaned  out 
the  axilla.  The  pathological  report  was  that  the  growth  was  a  fibro- 
adenoma undergoing  malignant  degeneration.  The  disease  returned 
in  the  pelvis  and  the  patient  died.  The  twin  sister  \\ithin  a  month 
developed  a  growth,  similarly  located  in  the  upper  outer  quadrant  of 
the  right  breast.  This  was  removed  under  a  local  anesthetic.  The 
pathologist  who  had  examined  the  specimen  removed  in  the  first  case 
reported  that  the  growth  was  a  fibroadenoma,  but  that  it  showed  no 
evidence  of  malignancy.  The  second  patient  has  never  developed 
malignancy  and  is  still  living  after  fifteen  years.  While  I  am  not 
absolutely  sure  that  the  first  case  was  one  of  malignant  degeneration 
or  of  a  precancerous  state,  the  facts  were  so  striking  I  could  hardly 
avoid  that  conclusion. 

Dr.  Burton  J.  Lee,  New  York  (closing): 

The  only  way  in  which  we  are  going  to  get  anyAvhere  on  this  subject 
is  to  have  all  the  data  published. 

Two  or  three  points  I  would  Uke  to  speak  of  in  closing:  Of  the  57 
primary  inoperable  cases  treated  at  Memorial  Hospital,  25  are  still 
alive,  and  of  these  12  are  doing  badly  and  13  are  doing  well.  Of  the 
cases  doing  well,  i  has  been  alive  four  years  since  she  entered  the 
institution  and  is  still  in  good  condition.  There  is  i  case  with  no 
e\ddence  of  disease.  A  subsequent  report  ^\dll  be  made  upon  all  these 
cases. 

As  to  the  pathology  of  the  cases  admitted  in  this  group  we  have 
obtained  pathological  examinations  in  33. 

One  other  point:  I  feel  that  carcinoma  of  the  breast  is  at  first  a 
local  disease,  but  we  know  that  it  spreads  to  other  areas  rapidly. 
Further,  it  is  evident  that  there  are  several  varieties,  and  it  is  our 
business  to  differentiate  the  various  tj^pes. 

Now  as  to  the  question  of  roentgen  rays  relie\ing  pain.  I  think  the 
trouble  with  Dr.  Moschcowitz  is  that  he  knows  little  about  roentgen- 
ray  therapy  himself,  and  I  think  Dr.  Greenough  has  pointed  the  way 
in  which  to  have  this  subject  solved.  I  do  not  operate  on  a  carcinoma 
of  the  breast  and  turn  it  over  to  the  roentgenologist.  Together  the 
roentgenologist  and  I  plan  the  treatment  of  every  case.  Our  cases 
are  relieved  of  pain.  I  have  in  mind  one  spinal  case  suffering  severe 
pain  who  has  been  greatly  relieved  through  radiation.     If  the  cases 
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are  carefully  followed  and  they  are  not  overradiated  they  will  not  have 
pain. 

With  respect  to  deep  therapy:  Dr.  Harris  spoke  of  a  case  of  super- 
ficial cutaneous  recurrence  in  which  the  roentgenologist  applied 
so-called  deep  therapy.  This  is  the  type  of  case  for  more  superficial 
dosage.  You  have  got  to  bear  in  mind  that  all  tissues  in  front  of  the 
roentgen  ray  are  going  to  be  radiated.  If  you  overroentgen-ray  these 
areas  you  will  have  disastrous  results.  I  should  say  his  case  was 
overradiated. 

As  to  postoperative  roentgen-ray  treatment:  I  find  that  of  the 
recurrent  cases  the  length  of  life  after  recurrence  is  seventeen  and  a 
half  months,  with  approximately  40  of  these  patients  at  present  alive. 

We  followed  the  statistics  in  another  institution  and  we  found  that 
in  30  cases  operated  on  8  had  been  radiated.  The  22  nonradiated 
cases  lived  six  and  a  half  months  after  the  recurrence  on  the  average 
while  the  8  radiated  cases  lived  seventeen  and  a  half  months;  a  figure 
closely  comparable  to  our  Memorial  Hospital  cases.  I  feel,  therefore, 
that  we  have  definite  evidence  that  recurrence  will  be  delayed  and 
life  prolonged  if  radiation  is  properly  given. 

One  other  point:  This  is  a  problem  which  the  surgeon  alone  is 
unable  to  deal  with  effectually.  It  is  a  problem  in  which  the  patholo- 
gist, the  physicist,  the  radiologist  and  the  surgeon  must  unite  and 
see  every  possible  angle,  and  unless  this  is  done  we  will  never  get 
anywhere.  There  is  no  dosage  of  the  roentgen  ray  or  radium  given 
at  the  Memorial  Hospital  that  is  not  planned  in  cooperation  with  the 
physical  laboratory. 

One  other  point  which  bears  on  the  case  of  Dr.  Lilienthal:  I  saw 
the  case  with  great  pleasure  and  radiated  it  twice,  with  an  interval 
between  the  radiations  of  about  six  weeks.  Dr.  Lilienthal  asked  for  a 
third  application  of  radium,  but  our  work  at  the  hospital  was  so 
pressed  at  the  time  that  we  could  not  furnish  it.  He  thereupon 
obtained  Dr.  Yankauer's  assistance,  who  cauterized  the  recurrent 
area  in  the  esophagus  with  an  electrocautery.  As  the  last  previous 
radiation  was  ten  weeks  and  the  cauterization  but  three  or  four  weeks 
before  death,  I  think  it  is  possible  that  the  hole  in  the  esophageal 
wall  may  have  been  caused  by  the  cautery  and  not  by  the  radiation. 

Dr.  Homer  Gage,  Worcester,  Mass.: 

I  would  like  to  say  one  word  in  regard  to  benign  tumors  becoming 
malignant.  I  do  not  mean  to  assert  that  they  do,  but  there  is  one 
thing  that  makes  it  quite  within  the  range  of  probability,  namely,  a 
tumor  appears  in  the  breast  and  remains  a  long  time  without  change; 
suddenly  it  begins  to  grow  and  on  removal  adenocarcinoma  is  dis- 


END-RESULTS   IN  CARCINOMA  1 57 

covered.  It  is  quite  probable  that  the  tumor  itself  does  not  undergo 
malignant  degeneration,  but  at  the  same  time,  knowing  as  we  do  that 
chronic  irritation  is  a  possible  source  of  malignancy  and  that  the 
growth  in  the  breast  acts  as  a  source  of  irritation,  it  seems  reasonable 
to  assume  that  the  presence  of  an  actively  growing  benign  tumor  in 
the  breast  is  a  potential  cause  of  malignancy  in  that  breast.  WTiether 
this  is  the  proper  explanation  or  whetlier  the  benign  tumor  actually 
undergoes  malignant  degeneration,  the  indication  for  careful  observa- 
tion of  all  lumps  in  the  breast  is  quite  ob\'ious. 

Dr.  D.  F.  Joxes,  Boston,  Mass.: 

I  have  just  one  plea  to  make  for  these  patients  with  cancer  of  the 
rectum:  Remove  the  growth  whenever  possible.  If  you  have  seen 
these  patients  with  a  colostomy  alone  and  others  with  a  colostomy 
and  removal  of  the  growth  you  must  appreciate  the  value  of  removal  of 
the  growth. 

In  reply  to  Sir  Cuthbert  Wallace,  I  would  say  that,  following  the 
abdominoperineal  operation  in  one  stage,  the  patients  who  have  died 
since  operation  lived  on  an  average  forty-six  months,  and  there  are 
6  still  li\-ing.  Those  done  by  the  two-stage  abdominoperineal  opera- 
tion, and  who  have  since  died,  lived  fifty  and  a  half  months,  and  15 
are  still  h\'ing.  Those  with  a  colostomy  alone  lived  ten  and  a  half 
months  and  none  are  living  now.  If,  therefore,  we  wish  to  let  these 
patients  live  as  long  as  possible  and  as  comfortably  as  possible  we 
should  remo^•e  the  growth. 

Dr.  M.\rtin  B.  Tinker,  Ithaca,  N.  Y.: 

Two  points  are  worthy  of  our  attention  in  neck  malignancy:  (i) 
That  there  are  a  good  many  growths  in  the  neck  ordinarily  considered 
inoperable  which  are  curable,  and  (2)  a  large  number  considered 
benign  which  are  capable  of  giving  a  good  deal  of  trouble. 

Dr.  Peck's  patient,  who  lived  thirteen  years  after  removal  of  metas- 
tatic glands  from  the  neck,  certainly  justifies  the  removal  of  such 
growths  even  though,  as  in  his  case,  a  later  recurrence  takes  place. 

Dr.  Dowd's  report  on  cases  of  Hodgkin's  disease  interested  me  very 
much,  and  in  my  opinion  the  results  reported  by  Dr.  Dowd  and  Dr. 
Yates  are  the  best  we  have  up  to  date  and  should  give  us  encourage- 
ment to  go  on  with  this  hne  of  work. 

As  to  Dr.  Jones's  paper:  In  a  recent  \dsit  to  his  cUnicI  was  much 
impressed  with  this  method  in  dealing  with  cancer  of  the  rectum. 
Wliether  his  results  are  due  to  the  method  or  to  his  skiU  in  carrying 
out  his  method  I  do  not  know,  but  his  results  are  better  than  I  have 
ever  seen  in  such  cases. 
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Dr.  Primrose  has  emphasized  the  frequency  of  bone  recurrence.  I 
would  Hke  to  put  on  record  3  cases  of  such  recurrence:  i  in  the 
neighborhood  of  the  mastoid,  i  in  the  femur  following  radical  breast 
operation  for  cancer,  and  i  of  the  vertebra  following  excision  of 
thyroid  malignancy. 

Dr.  Ellsworth  Eliot,  Jr.,  New  York: 

I  hesitate  to  discuss  the  question  of  treatment  of  carcinoma  by  the 
roentgen  rays  for  two  reasons:  (i)  Owing  to  lack  of  experience  in 
this  method  of  treatment  prior  to  1Q17,  and  (2)  to  the  comparatively 
few  instances  of  treatment.  The  few  cases  were  treated  under  the 
direction  and  through  the  courtesy  of  the  Rockefeller  Institute  in 
New  York  by  Dr.  Murphy,  directly  after  the  primary  operation,  and 
were  cases  of  advanced  cancer  in  the  sense  that  the  extent  and  character 
of  the  lesion  were  such  as  to  render  ultimate  recurrence  a  probability. 
As  a  matter  of  fact,  this  proved  to  be  the  case  in  every  instance;  no 
apparent  benefit  resulted  from  roentgen-ray  therapy. 

I  wish  to  emphasize  the  dormant  or  latent  peculiarity  of  cancer  that 
has  so  well  been  brought  out  this  afternoon,  and  I  believe  that  this 
not  only  applies  to  cases  in  which  the  lesion  is  primary,  but  I  am 
certain  we  have  all  seen  instances  in  which  local  skin  metastasis  or 
involvement  of  the  glands  has  not  appeared  for  as  long  as  ten  or 
fifteen  years  after  the  initial  operation.  I  think,  however,  that  a  very 
sharp  line  of  demarcation  must  be  drawn  between  those  cases  such  as 
Dr.  Buchanan  and  Sir  Cuthbert  Wallace  reported,  in  which  the  out- 
break of  the  disease  occurs  in  normal  glandular  tissue,  and  those  cases 
in  which  it  occurs  in  the  line  of  lymphatic  or  vascular  extension.  In 
the  former  group  it  is  natural  to  believe  that  they  are  fresh  outbreaks 
of  the  disease.  In  the  latter  group,  even  when  the  recurrence  is 
delayed  for  years,  they  must  be  regarded  as  an  extension  of  the  primary 
lesion. 

I  wish  to  emphasize  and  make  it  clear,  while  operation  for  the  usual 
metastasis  rarely  arrests  the  subsequent  progress  of  the  lesion,  that  in 
those  cases  in  which  a  fresh  outbreak  of  carcinoma  occurs  without 
manifestations  of  a  general  metastasis,  secondary  operation  is  desirable 
and  should  always  be  employed,  with  the  prospect,  at  least,  of  achiev- 
ing a  favorable  result. 

Dr.  Alexander  Primrose,  Toronto,  Canada: 

I  wish  to  protest  against  the  doctrine,  enunciated  here  today,  that 
"  once  a  benign  growth  always  a  benign  growth,  and  once  a  malignant 
growth  always  a  malignant  growth."  This  statement  is  wrong  in 
both  directions,  as  shown  abundantly  by  one's  clinical  experience. 
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In  a  recent  article  in  the  British  Journal  of  Surgery,  Sir  G.  Lenthal 
Cheatle  has  traced  a  direct  connection  between  cysts  in  the  breasts 
and  the  development  of  cancer  in  connection  with  these  cysts.  He 
made  sections  of  the  whole  breast  and  has  demonstrated  the  relation- 
ship in  a  thoroughly  con\incing  manner.  Clinical  observations  in 
proof  of  this  contention  may  be  produced  by  any  one  of  us.  A  few 
weeks  ago  I  performed  a  double  amputation.  In  one  breast  one  found 
cystic  mastitis  without  malignancy  -oith  the  axillary  glands  enlarged 
and  the  seat  of  chronic  inflammatory  change.  In  the  other  breast 
one  found  a  medullary  carcinoma  with  metastases  in  the  axillary 
glands.  In  such  a  case  we  may  confidently  assume  that  cancer  would 
eventually  have  developed  in  the  cystic  breast. 

The  other  statement  that  a  malignant  growth  is  always  malignant 
is  not  altogether  true.  It  is  a  well-known  fact  that  in  rare  instances, 
in  old  people,  a  process  of  fibrosis  may  occur  in  breast  cancer,  pro- 
ducing the  condition  known  as  "Anthering  scirrhus."  I  have  in  my 
records  a  history  of  a  patient  who  died  at  the  age  of  eighty-five,  who 
had  to  my  knowledge  a  scirrhous  cancer  of  the  breast  for  twenty 
years.  She  eventually  died  of  pneumonia  and  never  had  an  operation 
performed  upon  the  breast. 
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The  experiments  were  undertaken  with  the  view  to  deter- 
mine the  amount  and  duration  of  the  swelling  which  would 
result  from  the  division  of  all  the  vessels  and  lymphatics  of  a 
limb,  our  interest  in  the  subject  arising  from  the  desire  to  obtain 
experimental  support  of  the  contention  that  permanent  swell- 
ing of  the  arm  following  operations  upon  the  axilla  is  probably 
invariably  due  to  infection, ^  an  infection  often  so  slight  as  to 
escape  the  observation  of  the  surgeon.  It  is  almost  a  daily 
experience  of  active  surgeons  to  see  swollen  arms  as  a  result  of 
radical  operations  for  cancer  of  the  breast.  The  swelling  is 
frequently  so  great  as  to  cause  suffering  and  disability  from  the 
weight  of  the  arm,  and  occasionally  patients  have  consented 
to  amputation  of  the  entire  limb  for  the  condition  which  surgeons 
have  been  powerless  to  relieve.  The  ordinary  swelling  is  uni- 
versally attributed  to  the  removal  of  the  axillary  lymphatics 
and  veins  and  some  surgeons  have  advocated  operations  less 
thorough,  believing  that  their  results  as  regards  the  swelling  of 

1  The  complete  paper  with  illustrations  will  be  published  elsewhere  by 
Dr.  F.  L.  Reichert. 

2  Halsted,  W.  S. :  The  Swelling  of  the  Arm  after  Operations  for  Cancer 
of  the  Breast,  Elephantiasis  Chirurgica,  its  Cause  and  Prevention,  Johns 
Hopkins  Hosp.  Bull.,  1921,  32,  309. 
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the  arm  have  been  better  when  the  axilla  was  less  meticulously 
cleaned. 

For  many  years  we  have  been  impressed  with  the  fact  that 
infection,  however  shght,  after  the  radical  operation  for  cancer 
of  the  breast  was  likely  to  be  followed  by  more  pronounced 
swelling  of  the  arms  and  that  the  largest  arms  were  noted,  as  a 
rule,  in  cases  in  which  the  inflammatory  reaction  and  the  axillary 
induration  were  greatest.  We  assumed,  naturally,  that  the 
excessive  swelling  must  be  due  to  the  blocking  of  lymphatics 
and  possibly  veins  uninjured  by  the  knife. 

About  thirteen  years  ago  a  modification  of  the  operative 
procedure  was  made,  particularly  in  the  manner  of  closing  the 
wound,  and  thereafter,  to  our  surprise,  swollen  arms  became 
almost  a  thing  of  the  past.  I  say  '"to  our  surprise,"  for  the 
modifications  in  the  operation  were  made  primarily  merely  in 
the  hope  of  securing  greater  freedom  of  motion  at  the  shoulder- 
joint. 

Now  inasmuch  as  the  destruction  of  lymphatics  and  veins 
was  identically  the  same  in  the  modified  as  in  the  original  pro- 
cedure, we  concluded  that  the  most  thorough  excision  of  the 
axillary  contents  could  not  alone  produce  swelling  of  the  arm, 
and  that  whatever  the  predisposing  cause  might  be,  the  ultimate 
factor  in  the  production  of  the  swelling  must  be  something 
which  had  been  eliminated  in  the  newer  procedure. 

It  is  a  common  observation  that  a  moderately  swollen  arm 
may,  after  an  interval  of  a  year  or  more,  become  markedly 
increased  in  size.  This  augmentation  is  generally  and  quite 
properly  attributed  to  a  recurrence  of  the  disease.  Occasionally, 
but  rarely,  we  have  observed  an  arm  that  for  a  year  or  more 
after  the  operation  had  maintained  approximately  its  normal 
size  swell  quite  acutely.  The  swelling  might  follow  closely 
upon  constitutional  symptoms— nausea,  malaise,  chill  and 
fever— and  be  coincident  with  a  slight  or  even  bright  blush  of 
the  skin  of  the  shoulder,  arm  and  perhaps  chest  and  forearm. 

For  example,  in  May,  1920,  a  patient  upon  whom  Dr.  Halsted 
had  performed  at  the  Johns  Hopkins  Hospital  a  radical  operation 
Am  Sxirg  1 1 
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for  mammary  cancer  in  November,  191 6,  consulted  him  in  re- 
gard to  an  acute  swelling  of  the  arm  on  the  operated  side.  The 
arm  had  maintained  its  normal  size  prior  to  an  "attack"  in 
February,  1920,  in  the  course  of  her  convalescence  from  influenza. 
This  attack,  as  she  terms  it,  was  ushered  in  by  nausea,  a  chill 
and  high  fever.  The  arm  promptly  began  to  swell  and  there 
appeared  ''redness  in  streaks"  from  the  shoulder  to  the  wrist; 
in  a  few  days  the  redness  was  diffuse  and  the  swelling  of  the 
arm  had  become  distressingly  great;  the  hand,  she  said,  re- 
sembled a  "boxing  glove,"  and  pressure  on  it  with  the  fingers 
produced  "deep  pits."  In  eight  to  ten  days  the  redness  had 
vanished  and  the  swelling  was  decreasing.  During  the  three 
months  prior  to  this  her  second  admission  to  the  Johns  Hopkins 
Hospital  there  had  been  a  less  rapid  reduction  in  the  size  of  the 
affected  (left)  limb,  which  about  the  middle  of  the  arm  measured 
in  circumference  9.5  cm.  more  than  the  other  and  at  the  middle 
of  the  forearm  3.5  cm.  more.  No  glands  were  palpable  above 
the  clavicle  and  there  seemed  to  be  no  abnormal  fulness  or  resist- 
ance below  it.  In  the  skin  at  the  outer  upper  edge  of  the  grafted 
area  there  was  recurrence  of  the  carcinoma— two  nodules  not 
ulcerated,  one  about  the  size  of  a  filbert  and  the  other  smaller 
than  a  split  pea. 

The  immediate  cause  of  the  swelling  was  undoubtedly  the 
local  infection,  for  during  the  three  years  and  three  months 
prior  to  this  and  subsequent  to  the  operation  there  had  been 
nothing  to  indicate  a  blocking  by  recurrent  disease  of  the  lymph 
channels. 

Eight  days  after  the  second  admission  (June  i,  1920)  the 
patient  was  operated  upon  by  Dr.  Mont  Reid,  then  resident 
surgeon.  The  second  and  a  part  of  the  third  portion  of  the 
axillary  vein  were  found  to  be  completely  occluded  by  the  new 
growth,  which  was  continuous  with  the  larger  of  the  two  can- 
cerous nodules  in  the  skin.  The  axillary  vein  and  the  recurrent 
growth  were  excised  in  one  piece,  the  disease  being  given  a  wide 
berth.  On  examination  of  the  specimen  it  seemed  quite  clear 
that  the  vein  had  been  invaded  from  without  and  had  surely 
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been  occluded  long  before  the  attack  of  infection.  After  this 
operation  the  swelling  rapidly  subsided  and  in  the  course  of  two 
months  the  arm  had  almost  regained  its  normal  dimensions 

In  this  case,  as  in  a  number  of  others  observed  in  our  dinic 
he  occlusion  of  the  axillary  vein  plus  the  excision  of  the  axillary 

lymphatics  was  not  followed  by  any  swelling  of  the  arm 
We  have  under  observation  several  patients  who  each  year 

following  the  operation  have  had  one  or  two  or  more  attacks 

of  the  kind  described,  each  attack  being  followed  by  an  increase 

in  the  size  of  the  arm. 

Only  four  days  ago  we  received  an  announcement  of  the  death 
o   a  patient  whose  story  subsequent  to  an  operation  for  cancer 
of  tlie  breast  sustains  the  view  that  swelling  of  the  arm  may  be 
due  to  infection  even  when  local  and  general  signs  of  inflammation 
are  wanting.     This  patient  was  operated  upon  by  Dr.  Halsted 
five  years  ago.    About  nine  months  after  the  operation  she  con- 
sulted him  m  regard  to  a  rather  acute  but  inconsiderable  swellin.. 
of  the  arm  on  the  affected  side,  which  theretofore  had  not  been 
swollen.     She  could  not  recall  having  had  constitutional  symo- 
toms   and  was   quite  sure    there   had  been  no  inflammato;y 
redness  of  the  arm  coincident  with  the  first  appearance  of  its 
enlargement.    From  the  time  of  this  interview  until  her  death 
four  years  and  three  months  later,  there  had  been  no  augmenta- 
lon  of  the  swelling.     She  died  of  carcinomatous  metastases  in 
the  bones.     There  was  no  recurrence  of  the  disease  either  locally 
or  m  lymphatic  glands  which  could  have  affected  the  circulation 
of  the  arm.    Hence  the  swelling  which  occurred  nine  months 
after  the  operation  could  not  have  been  due  to  the  blockin..  of 
lymphatics  by  cancer.  " 

Operations  upon  the  glands  of  the  groin  may  be  foUowed  bv 
elephantiasis  of  the  scrotum.  One  patient  in  this  category  was 
operated  upon  by  Dr.  Halsted  in  New  York  about  forty  years 

r,cV      r'        .      •  """'"^  ^'  ^^'  ^^*  y«^'  had  mild  local 
attacks  o    an  infection  resembling  erysipelas,  and  with  each 
attack  a  slight  transient  increase  in  the  elephantiasis 
Now  If  redness  or  even  a  faint  blushing  of  the  arm  always 
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accompanied  the  advent  of  the  swelling  which  occurs  after  an 
interval  the  discovery  would  undoubtedly  have  been  made 
long  ago  of  the  relationship  of  infection  to  the  swelling  of  the 
arm.  But  an  infection  quite  negative  in  external  manifestations 
other  than  swelling  may,  we  believe,  exist  and  suffice  to  produce 
the  further  blocking  which  in  our  opinion  is  essential  to  the 
production  of  the  swelling. 

In  a  word  then  we  have  thought  it  unlikely  that  the  excision 
of  the  axillary  contents,  lymphatics  and  veins,  could  alone  be 
responsible  for  the  swelling  of  the  arm  which  is  observed  after 
the  radical  operation  for  cancer  of  the  breast  in  non-recurrent 
cases. ^ 

Thirty-five  years  ago  (in  1887),  in  the  laboratory  of  Dr.  Welch, 
Dr.  Halsted  successfully  transplanted  the  hind  leg  of  a  dog  from 
one  side  to  the  other,  leaving,  however,  the  main  artery  intact 
for  a  few  days— until  union  between  the  muscles  and  other 
divided  tissues  had  taken  place.  And  in  more  recent  times 
(1907)  Carrel,  with  the  aid  of  his  vascular  suture,  made  the 
remarkable  discovery  that  the  leg  from  one  dog  can  be  trans- 
planted to  another. 

1  We  were  greatly  pleased  a  few  weeks  ago  to  have  our  attention  called  by 
Sir  Almroth  Wright  to  the  following  paragraph  in  his  paper  entitled  "Intro- 
duction to  Vaccine  Therapy":  "Lastly — for  it  is  impossible  to  mention  all 
the  points,  streptococcic  infection  would  appear  to  be  responsible  for  that 
swelling  of  the  arm  so  often  seen  after  amputation  of  the  breast — that  swelling 
which  finds,  as  we  are  told,  a  perfect  explanation  in  the  'mechanical  blocking 
of  the  lymphatics.' "     (Nelson  Loose-leaf  Medicine,  1920.) 

We  quote  the  following  from  another  of  his  letters  to  Dr.  Halsted:  "I  am 
convinced  that  you  are  right  as  to  its  causation,  and  sharing  that  view  I  have 
when  I  was  in  practice  before  the  war  treated  some  half-dozen  of  these  cases 
with  streptococcus  vaccine.  I  think  one  may  be  enthusiastic  about  the  results, 
at  any  rate  in  many  cases.  I  shall  never  forget  the  surprise  of  a  doctor's  wife 
who  had  had  one  of  these  swollen  arms  for  years  and  came  back  triumphant 
because  she  had  seen  the  bone  in  her  arm.  for  the  first  time  for  years.  She 
meant  that  the  bony  contours  about  the  elbow  had  come  to  stand  out  clearly 
where  before  there  had  been  a  mere  formless  swelling.  Some  day  I  hope  to 
get  it  accepted  that  it  is  a  feature  of  cancer  to  be  infected  with  staphylococci 
and  streptococci  quite  early,  long  before  it  has  eaten  through  its  way  to  the 
surface,  and  I  have  seen  great  relief  and  reduction  in  size  in  such  tumors  by 
inoculation.  That  is  the  germ  of  truth  in  Doyen's  doctrine  of  the  Micrococcus 
meoformans." 
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At  the  outset  of  our  experiments^  we  had  it  in  mind  merely 
to  determine  the  amount  and  duration  of  the  swelhng  which 
would  follow  the  division  of  all  lymphatics  and  veins  of  the 
thigh.  At  the  primary  operations  all  the  soft  tissues  except 
the  femoral  artery  and  vein  and  the  sciatic  nerve  were  divided 
and  immediately  reunited  by  suture.  On  the  second  day  after 
the  replantation  the  femoral  vein  was  tied  in  two  dogs;  in  one 
of  these  gangrene  promptly  followed  the  ligation.  Then  on 
the  fourth  day  after  replantation  the  experiment  of  ligating  the 
femoral  vein  was  twice  made;  gangrene  resulted  in  one  of  these 
dogs.  Ligations  on  the  fifth,  sixth,  seventh,  ninth  and  eleventh 
days  and  at  later  periods  have  not  been  followed  by  gangrene; 
and  if  performed  as  late  as  the  ninth  day  by  little  or  no  increase 
in  the  size  of  the  limb.  Replantation  and  simultaneous  ligation 
of  the  femoral  vein  was  invariably  followed  by  gangrene  in  six 
cases. 

In  one  case  the  femoral  artery  and  vein  were  ligated  simul- 
taneously with  the  replanting— gangrene  followed.  Both  femoral 
vessels  may  be  safely  ligated  on  the  sixth  day  and  probably 
earlier. 

As  the  possibility  of  an  anastomotic  circulation  by  way  of 
the  bone  and  sciatic  nerve  naturally  occurred  to  us,  Dr.  Reid, 
in  one  dog,  divided  these  structures  as  well  as  the  others.  The 
replantation  was  successful. 

In  one  instance  the  replantation  was  successful  notwith- 
standing the  fact  that  the  femoral  artery  and  vein  had  become 
totally  obliterated  by  ligation  of  these  vessels  seven  months 
previously.  The  story  of  this  case  is  as  follows:  November  i, 
1920,  Dr.  Reid  replanted  the  left  hind  leg  of  a  dog.  Ten  days 
later  Dr.  Reichert  ligated  the  femoral  artery  and  vein  of  the 
opposite  (right)  leg  for  the  purpose  of  making  roentgen-ray 
studies  of  the  anastomotic  circulation.     On  June  6,  192 1,  seven 

1  The  operative  work  in  the  current  experiments  was  done  by  Dr.  F.  L. 
Reichert,   Dr.   Mont   R.   Reid  and   Dr.  C.  Y.  Bidgood.     The  arterial   and . 
lymphatic  injections,  the  preparation  of  the  specimens  and  the  roentgen-ray 
studies  are  all  the  work  of  Dr.  Reichert. 
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months  thereafter,  Dr.  Bidgood  and  Dr.  Reichert  amputated 
through  the  right  thigh  of  this  dog— bone  undivided,  having 
forgotten  that  the  main  vessels  of  this  leg  had  been  previously 
tied.  They  were  surprised  to  find  that  these  vessels  had  become 
converted  into  fibrous  cords  and  naturally  feared  that  the 
replanted  leg  would  become  gangrenous.  Finding  later  that 
the  leg  would  live  we  regretted  that  the  obliterated  vessels  had 
not  been  severed.  Hence  a  portion  of  each  of  the  fibrous  cords 
was  excised  (Reichert)  and  examined  microscopically.  Not 
only  had  the  lumina  become  obHterated  but  the  strands  con- 
sisted of  nothing  but  white  fibrous  tissue,  the  muscle  and  elastic 
tissue  of  the  coats  having  disappeared.  Whatever  may  be  the 
explanation  of  this  successful  replantation  in  one  act  the  result 
is  remarkable— almost  beyond  belief.  This  experiment  will,  of 
course,  be  repeated,  many  times  if  necessary,  and  Dr.  Reichert 
has  made  the  preliminary  ligation  of  the  femoral  artery  and 
vein  in  a  number  of  dogs  with  the  intention  of  practising  the 
amputation  and  replanting  at  various  periods  thereafter. 

An  unusually  perfect  technic  is  essential  for  the  successful 
conduct  of  such  experiments.  Were  it  not  for  the  fact  that 
well-nourished  tissues  can  take  care  of  many  organisms  few 
wounds  would  heal  by  first  intention.  But  in  the  replantation 
experiments  unusual  precautions  have  to  be  taken  for  the  reason 
that  a  devitalized  limb  presumably  has  little  power  to  resist 
infection.  Of  the  two  surfaces  which  we  are  asking  to  unite, 
one  is  for  a  time  quite  dead  if  all  the  structures  have  been  divided. 
When  the  artery  and  vein  have  been  left  for  secondary  ligation 
Httle  imperfections  in  technic  need  not  be  disastrous.  The 
impossibility  of  having  up  to  the  present  time  an  absolutely 
perfect  technic  may  possibly  account  in  part  for  the  fact  that 
the  replantations  have  not  succeeded  when  all  the  structures 
have  been  divided  except  in  the  one  instance.  It  is,  however, 
astonishing,  I  may  say  hardly  behevable,  that  the  complete 
replantation  should  have  been  successful  after  and  even  after 
the  preliminary  ligation  of  the  artery  and  vein.  Having  once 
been  accomplished  an  occasional  repetition  of  the  success  may 
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safely  be  predicted.  With  a  technic  still  further  perfected  we 
might  find  that  without  preluninary  ligation  of  the  main  vessels 
a  complete  replantation  is  occasionally  possible. 

After  sixteen  days,  and  probably  earlier,  the  new  lymphatics 
crossing  the  scar  are  demonstrable  by  injection.  This  is  per- 
haps the  most  convincing  functional  proof  we  have  of  the  regen- 
eration of  l>TTLphatics. 

On  the  sixth  day  the  femoral  artery  and  vein  may,  as  stated 
above,  be  safely  ligated.  Hence  on  the  sixth  day  or  earlier 
the  entire  circulation  of  the  leg  is  carried  on  through  the  newly 
formed  vessels— l}Tiiphatic,  venous  and  arterial. 

On  the  twelfth  day  the  swelling,  which  increases  during  the 
first  week  after  replantation,  has  about  disappeared.^ 

1  Lantern  pictures  illustrating  Dr.  Halsted's  improved  method  of  operating 
for  cancer  of  the  breast,  of  the  dogs  at  various  periods  after  the  replantation 
and  of  skiagrams  of  the  injected  newly  formed  arteries  were  exhibited. 


THE  PERITONEAL    MANIFESTATIONS    OF    CHRONIC 
MULTIPLE  SEROSITIS:   CONCATO'S  DISEASE 
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RoKiTANSKY,  the  great  Bohemian  pathologic  anatomist,  in 
1842,  described  the  postmortem  examination  of  a  patient  who 
had  died  from  asthenia.  There  were  found  chronic  inflam- 
mation and  partial  obliteration  of  the  great  serous  sacs  in  the 
thoracic  and  abdominal  cavities.  The  pleural  and  pericardial 
sacs  were  almost  completely  obliterated,  the  result  of  an  ante- 
cedent pleuritis  and  pericarditis.  Because  of  chronic  hyper- 
trophic peritonitis  the  liver  and  spleen  had  become  encased  in 
adhesions  and  the  small  intestines  w^re  locked  together,  although 
they  were  not  locally  obstructed.  There  was  a  large  quantity 
of  fluid  in  the  peritoneal  cavity  but  no  edema  of  the  lower 
extremities. 

Van  Deen,  in  1846,  gave  a  cHnical  description  of  this  patho- 
logic condition,  describing  the  syndrome  which  is  now  called 
multiple  serositis.  In  1875,  Hilton  Fagge,  one  of  the  most 
learned  physicians  of  his  time,  gave  an  excellent  description  of 
the  disease,  reporting  in  detail  cases  seen  in  Guy's  Hospital. 
Curschmann,  in  1884,  described  one  phase  of  the  disease  under 
the  title,  "Chronic  H3-perplastic  Perihepatitis,  or  Iced  Liver." 
The  phase  considered  by  Curschmann,  however,  had  been 
described  previously  by  Wilks  and  Moxon  as  early  as  1875. 
Comparatively  little  attention  was  paid  to  multiple  serositis 
until  1896,  when  Pick  reported  3  cases,  describing  not  only  the 
pathologic  conditions  but  summarizing  the  clinical  symptoms. 
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His  work  was  so  well  done  with  regard  to  the  pericarditis  that 
this  manifestation  was  given  the  name  of  Pick's  disease.  Pick 
became  obsessed  with  the  idea  that  the  disease  was  primarily 
an  affection  of  the  pericardium,  that  the  lesions  in  the  pleural 
and  peritoneal  cavities  were  the  result  of  interference  with  the 
action  of  the  heart  and  that  the  ascites  so  characteristic  of 
these,  cases  was  secondary  to  the  venous  engorgement  of  the 
liver.  Concato,  in  1881,  gave  a  most  convincing  description 
of  the  peritoneal  manifestations  of  this  curious  disease,  so  that 
it  is  sometimes  referred  to,  especially  by  the  Italians  who  have 
done  much  good  work  on  the  subject,  as  Concato 's  disease. 
Picchini,  in  1901,  published  a  specially  interesting  paper  in 
which  he  reported  no  cases,  50  of  which  were  his  own.  Osier, 
who  was  one  of  the  first  to  recognize  the  condition,  gave  it  a 
place  in  American  literature  in  1896.  His  description  was 
followed  by  papers  by  Cabot  in  1898,  and  by  Herrick  in  1902. 
At  that  time  the  disease  was  considered  a  rare  and  unique  con- 
dition known  to  students  of  pathologic  anatomy,  but  seldom 
recognized  clinically.  Kelly,  in  1903,  in  a  remarkable  mono- 
graph, reviewed  the  literature  to  date  and  ably  discussed  the 
various  features  of  the  disease.  Since  then  very  little  other  than 
corroborative  data  has  been  contributed,  although  excellent 
papers  have  appeared  by  Evans,  in  1918,  and  by  Reid,  in  1920. 
However,  a  large  number  of  cases  has  been  reported  which 
have  not  as  yet  been  indexed  in  the  literature. 

My  attention  was  drawn  to  multiple  serositis  more  than  twenty 
years  ago  when  I  was  trying  to  fathom  the  cause  of  an  ascites 
which  had  been  diagnosticated  as  the  result  of  tuberculous 
peritonitis  or  cirrhosis  of  the  liver.  The  patient  was  explored 
after  the  ascitic  accumulation  had  been  evacuated;  the  peri- 
toneum was  found  to  be  enormously  thickened  and  glistening 
white  and  bore  little  or  no  resemblance  to  that  seen  in  cases  of 
tuberculous  peritonitis  or  in  cases  of  ascites  due  to  cirrhosis  of 
the  liver.  The  liver  was  buried  in  a  mass  of  adhesions,  and  on 
cutting  through  them  the  substance  of  the  liver  was  found 
normal,  although  deformed  from  external  pressure.     A  second 
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similar  case  was  seen  some  months  later  in  which,  besides  the 
appearance  described,  the  area  of  the  small  intestines  was  sur- 
rounded by  a  sheath  of  thickened  peritoneum  which  bound  the 
intestines  down  to  the  spine  and  resembled  the  flattened  crown 
of  a  derby  hat.  In  both  cases  an  enormous  amount  of  ascitic 
fluid  was  present.  The  pericardial  and  pleural  manifestations 
of  the  disease  were  not  recognized,  yet  it  was  significant  that 
the  first  patient  gave  evidence  of  a  weak  heart  and  that  there 
was  some  fluid  in  the  chest  cavities.  It  was  not  until  the  pub- 
lication of  Kelly's  article  in  1903,  however,  that  I  recognized 
these  two  cases  as  examples  of  multiple  serositis.  Since  that 
time  we  have  seen  other  typical  cases. 

In  reviewing  the  literature  and  reports  of  cases  of  multiple 
serositis  it  is  seen  that  the  symptoms  of  the  disease  vary  according 
to  the  serous  cavity  which  is  most  extensively  involved.  When 
pericardial  adhesions,  causing  a  crippled  heart,  are  more  promi- 
nent than  the  pleural  and  peritoneal  manifestations  the  latter 
may  be  overlooked.  In  the  greater  number  of  cases  the  ascites 
is  the  most  prominent  feature  of  the  disease  and  is  usually 
attributed  to  cirrhosis  of  the  liver  or  so-called  pseudocirrhosis. 
Evacuation  of  the  ascitic  fluid  is  followed  by  reaccumulation, 
although  in  the  course  of  time  this  may  cease.  The  amount  of 
fluid  removed  by  successive  tappings  in  the  course  of  years  has 
been  enormous  in  these  cases.  Osier  describes  the  case  of  a 
child  tapped  121  times;  Rumpf 's  patient  was  tapped  301  times. 
In  one  reported  case  more  than  600  gallons  of  ascitic  fluid  were 
removed  within  five  years;  the  patient  remained  in  fair  health 
until  shortly  before  death.  The  ascitic  fluid  is  clear  and  straw 
colored  with  about  3  per  cent  of  albumin,  which  consigns  it  to 
the  class  of  inflammatory  exudates. 

One  has  but  to  read  the  titles  of  articles  concerning  the  disease 
to  note  the  development  of  knowledge  of  a  condition  very 
general  in  character.  Not  only  are  the  cases  cited  dissimilar 
in  many  respects  but  the  pathologic  picture  varies  greatly;  in 
one  case  obliteration  of  the  pericardial  sac  is  the  noticeable 
feature,  iri  another  obliteration  of  the  pleural  sacs.     The  con- 
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dition  in  the  peritoneal  cavity  has  often  been  described  as  chronic 
peritonitis,  obliterative  or  adhesive  in  character,  depending  on 
whether  the  entire  peritoneal  sac  was  obliterated  or  the  fluid 
was  absorbed  in  certain  parts  of  the  abdomen  with  sacculation 
of  the  remaining  fluid.  In  nearly  all  cases  perihepatitis  is  a 
prominent  feature;  a  mass  of  adhesions  surrounds  and  binds 
the  liver  under  the  diaphragm.  This  condition  may  be  mis- 
taken for  cirrhosis,  but  when  the  shell  of  adhesions  is  incised 
to  the  surface  of  the  liver  the  organ  is  found  congested,  but 
not  cirrhotic  unless  a  coincident  cirrhosis  is  present.  The 
spleen  likewise  shows  perisplenitis;  although  it  is  usually  rather 
large  and  congested  it  does  not  regularly  show  chronic  splenitis 
of  the  type  seen  in  splenic  anemia.  In  some  cases  chronic 
vascular  nephritis  is  a  complication.  The  age  of  the  patients 
affected  varies  from  childhood  to  old  age,  but  usually  s>Tnptoms 
are  initiated  under  thirty  years  and  the  incidence  is  about  evenly 
divided  between  males  and  females.  Every  surgeon  of  expe- 
rience will  remember  having  seen  cases  answering  more  or  less 
to  this  description,  usually  with  ascites  but  occasionally  with- 
out. The  outstanding  clinical  picture  is  the  development  of 
ascites,  as  a  rule,  slow  and  painless  and  without  edema  of  the 
lower  extremities.  However,  as  Pick  points  out,  if  the  cardiac 
complication  is  serious  there  may  be  a  little  edema  of  the  lower 
extremities  in  the  early  stages  which  disappears  as  ths  affection 
develops. 

It  is  difflcult  clinically  to  distinguish  ascites  which  is  the 
result  of  multiple  serositis  from  the  ascites  the  result  of  cirrhosis 
of  the  liver,  chronic  splenitis  of  the  splenic  anemia  ty^e  and 
tuberculous  peritonitis.  Tuberculous  peritonitis  is  often  asso- 
ciated with  this  condition,  but  while  many  observers  have 
attempted  to  show  that  all  cases  are  tuberculous,  it  has  been 
proved  that  a  very  large  percentage  are  not  tuberculous.  The 
same  may  be  stated  in  regard  to  syphilis  as  a  causative  agent. 

Portal  cirrhosis  of  the  liver  of  the  Laennec  type  is  occasionally 
associated  with  multiple  serositis.  Hale  White  states  that  in 
the  great  majority  of  cases  of  portal  cirrhosis  of  the  liver  with 
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ascites  the  ascites  is  a  terminal  symptom  and  the  patient  does 
not  long  survive  the  first  tapping.  This  would  indicate  that  many 
of  the  cases  which  have  been  diagnosticated  portal  cirrhosis, 
in  which  frequent  tappings  have  been  made,  are  cases  of  peritoneal 
serositis  or  cirrhosis  of  the  liver  associated  with  this  form  of 
chronic  peritonitis.  Equally  interesting  is  the  work  of  Fagge, 
who  showed  that  in  lo  per  cent  of  cases  in  which  death  resulted 
from  cirrhosis  of  the  liver  tuberculosis  of  the  peritoneum  was 
an  associated  condition. 

Many  investigators  believe  that  the  serositis  is  caused  by 
some  type  of  bacteria  which  affects  the  serous  surfaces  only. 
While  bacteria,  especially  the  bacilli  of  tuberculosis,  have  been 
detected  they  are  found  so  infrequently  as  to  lead  to  the  belief 
that  they  are  accidental  rather  than  causative.  Rosenow's 
work  on  the  specificity  of  bacteria  is  interesting  in  this  connection. 
Certain  writers  believe  that  the  disease  is  chemical  in  nature 
and  has  its  origin  in  the  liver,  unidentified  toxins  passing  from 
the  liver  to  the  perihepatic  peritoneum,  and  that  the  disease 
always  begins  as  perihepatitis. 

Clark,  in  1901,  and  Dudgeon  and  Sargent,  in  1905,  greatly 
advanced  our  knowledge  of  the  absorptive  capacity  of  the 
peritoneal  cavity.  It  was  shown  that  while  fluids  are  absorbed 
readily  by  the  peritoneum  and  enter  the  portal  circulation 
solid  particles  are  taken  up  by  the  central  tendon  of  the  dia- 
phragm and  pass  into  the  mediastinal  spaces.  It  is  supposed 
that  in  this  syndrome  the  causative  agents  pass  from  the  medias- 
tinal spaces  to  the  lymphatics  and  the  blood  stream  and  are 
carried  through  the  blood  to  the  pericardium  and  the  pleurae, 
or  the  reverse  of  this  process  is  exemplified.  A  consideration 
of  events  leads  to  the  belief  that  the  causative  agents  act  more 
directly,  otherwise  why  should  this  serositis  be  confined  to  the 
pericardium,  the  pleural  sacs  and  the  peritoneum?  If  the 
causative  agents  were  carried  by  the  blood,  the  serous  surfaces 
of  the  brain,  the  spinal  cord  and  the  joints  should  be  affected, 
but  this  does  not  occur  in  a  proportion  to  be  more  than  a 
coincidence. 
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From  a  surgical  standpoint  we  are  concerned  with  cases  of 
long-continued  ascites,  perhaps  extendmg  over  years,  for  which 
repeated  tappings  have  been  done.  Cases  have  been  reported 
in  which  the  ascites  has  diminished  gradually,  eventuating  in 
obhteration  of  the  peritoneal  cavity  and  absorption  of  the  fluid. 
There  appears  to  be  little  of  a  curative  nature  that  can  be  done 
for  the  relief  of  the  condition  in  the  terminal  stage.  Perhaps 
some  of  the  reported  Talma-Morison  operations  have  been  per- 
formed in  cases  of  multiple  serositis  in  the  belief  that  the  con- 
dition was  uncomplicated  cirrhosis  of  the  liver.  We  must 
remember  that  diagnosticians  have  not  been  on  the  lookout  for 
these  cases.  As  a  matter  of  fact  the  condition  had  been  diag- 
nosed clinically  in  less  than  10  per  cent  of  the  cases  reported. 
Our  knowledge  has  come  largely  from  the  necropsy  room  where 
the  pathologist  can  view  the  whole  picture  while  the  surgeon's 
exploration  has  been  limited  to  the  abdominal  cavity.  We  may 
be  taking  a  much  gloomier  view  of  the  prognosis  of  this  con- 
dition than  is  warranted.  I  remember  a  number  of  cases  in 
which  I  operated  for  other  conditions  and  found  perihepatitis 
and  chronic  peritonitis  without  recognizing  the  nature  of  these 
serous  manifestations,  yet  the  patients  recovered  and  remained 
well.  There  seems  to  be  no  inherent  reason  why  this  type  of 
chronic  peritonitis  should  always  go  to  the  postmortem  stage. 
I  have  no  doubt  that  in  operating  for  various  conditions  we 
remove  causes  of  chronic  peritonitis  with  the  recovery  of  the 
patient  without  appreciating  this  phase  of  the  situation.  Now 
that  our  attention  is  focussed  on  the  condition  I  believe  we 
shall  discover  it  often  and  find  that  it  is  benign  rather  than 
malignant,  and  in  some  cases  even  a  consers^ative  or  beneficent 
process. 

IMultiple  serositis  is  a  poor  term  for  this  sjoidrome,  which 
probably  does  not  represent  a  definite  disease  but  rather  a 
manifestation  of  chronic  serous  infection  of  three  contiguous 
serous  sacs,  the  pericardium,  the  pleurae  and  the  peritoneum, 
the  result  of  many  causes  which  we  have  heretofore  recognized 
only  in  the  terminal  stage. 
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Recently  a  girl  (Case  A338275)  suffering  from  the  abdominal 
manifestations  of  multiple  serositis  besides  a  huge  ovarian  cyst 
came  under  my  care.  The  total  weight  of  the  tumor  and  ascitic 
fluid  was  161  pounds;  the  girl  weighed  107  pounds  after  the 
operation.  The  cyst,  which  was  malignant,  had  perforated 
and  masses  of  carcinoma  were  freely  exposed  in  the  peritoneal 
cavity.  The  patient  had  been  explored  by  excellent  surgeons 
two  years  before,  who  found  the  carcinoma,  evacuated  a  large 
amount  of  fluid  and  closed  the  abdomen  without  removing  the 
cysts  because  of  the  malignancy.  The  peritoneum,  therefore, 
had  been  exposed  to  fungating  adenocarcinoma  for  two  years 
and  probably  much  longer,  yet  there  was  no  metastasis  to  the 
peritoneum,  indicating  that  the  avascular  sclerosed  peritoneum 
afforded  a  poor  soil  for  transplants.  An  interesting  feature  of 
the  operation  was  that  in  spite  of  the  great  size  of  the  tumor 
the  patient  was  not  cyanosed  and  had  no  special  difficulty  in 
lung  or  heart  action.  The  very  moderate  evidence  of  the  disease 
in  the  pericardium  and  the  presence  of  fluid  in  the  pleurae  were 
thought  to  be  the  result  of  the  pressure  of  the  tumor.  The 
fluid  contents  were  emptied  slowly,  since  experience  with  large 
abdominal  tumors  had  shown  that  sudden  removal  of  the  ten- 
sion is  liable  to  cause  syncope.  What  was  my  surprise,  after 
emptying  all  the  fluid  and  removing  the  tumor  completely,  to 
find  that  the  patient  continued  to  breathe  with  ease,  owing  to 
the  fact  that  the  "iced  liver"  and  the  adherent  spleen  maintained 
fixation  of  the  diaphragm.  The  adhesions  in  the  pericardial 
sac  and  pleurae  had  also  helped  to  prevent  upward  pressure,  so 
that  when  the  tumor  was  removed  the  great  cavity  maintained 
much  the  shape  of  a  half-barrel  without  movement  of  the  viscera. 
Excellent  recovery  followed;  there  was  no  return  of  fluid. 
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DISCUSSION 

Dr.  Charles  N.  Dowd,  New  York: 

A  recent  case  in  the  Roosevelt  Hospital  probably  illustrates  one 
form  of  the  disease  to  which  Dr.  Mayo  refers.  The  man  had  a  large 
abdominal  tumor  and  gave  symptoms  of  intestinal  obstruction. 
Operation  offered  him  his  only  possibiUty  of  recovery,  but  he  revealed 
a  very  remarkable  pathological  condition.  The  peritoneum  could 
not  be  distinguished  as  an  independent  membrane.  On  endeavoring 
to  go  through  the  parietal  peritoneum  I  quickly  reached  the  muscular 
wall  of  the  intestine  and  could  not  proceed  farther  without  opening 
the  intestine.  This  was  repeated  in  several  places.  Finally  the  entire 
mass  was  removed.  The  intestine  ran  into  it  from  above  and  out  of 
it  from  below,  and  the  mass  consisted  of  the  greater  part  of  the 
jejunum  and  ileum  bound  together  by  peritoneum  into  a  conglomerate 
mass  which  had  largely  shut  off  the  intestinal  lumen.  The  mass  was 
removed  and  a  union  was  made  between  the  small  intestine  above  and 
the  large  intestine  below.  This  anastomosis  held  for  some  time,  but 
finally  the  union  appeared  to  be  digested  away  by  intestinal  contents. 
A  jejunal  fistula  was  formed  and  the  patient  finally  died  of  inanition. 
At  the  autopsy  it  was  found  that  only  seventeen  inches  of  the  intestine 
were  left  between  the  tumor  and  the  pylorus. 

Curiously  enough,  in  the  summer  of  1908,  at  the  Chicago  meeting 
of  the  American  Medical  Association,  Dr.  Porter  referred  to  a  some- 
what similar  case  which  was  very  carefully  worked  over  by  Dr. 
WiUiam  H.  Welch,  of  Johns  Hopkins  University.  His  case,  however, 
differed  from  this  one  because  the  entire  intestine  was  not  bound 
together  in  a  conglomerate  mass. 

My  patient  had  no  ascites. 

It  is  manifest  that  we  have  a  great  many  different  types  of  inflam- 
mation in  the  peritoneum  which  do  not  conform  to  ordinary  peri- 
tonitis. It  is  possible  that  the  extensive  adhesions  which  some 
patients  show  after  operation  may  in  a  measure  be  allied  to  this 
process. 


FAULTY  ROTATION  OF  THE  INTESTINE 


By  C.  a.  HAMANN,  M.D. 
cleveland,  ohio 


The  development  of  the  intestinal  tract  in  man  and  the  lower 
animals  has  received  a  great  deal  of  attention  from  anatomists 
and  embryologists,  and  the  various  stages  of  the  processes 
involved  are  now  well  known  and  described.  The  intestinal 
tract  of  man  in  its  development  passes  through  phases  which 
are  permanent  in  some  of  the  lower  vertebrates,  and  a  study  of 
the  splendid  monograph  of  Huntington/  which  is  based  on  a 
very  extensive  investigation  and  knowledge  of  human  and 
comparative  anatomy,  affords  a  mine  of  information  concerning 
structural  details  and  the  ontogeny  and  phylogeny  of  the  part, 
as  well  as  giving  an  explanation  of  many  of  the  abnormalities 
which  are  observed  in  operations  and  at  post  mortems. 

It  is  not  the  purpose  of  the  writer  to  attempt  to  describe  the 
development  of  the  alimentary  canal;  indeed,  it  would  obviously 
be  quite  unnecessary.  Some  of  the  abnormalities  will  be  alluded 
to,  the  clinical  manifestations  briefly  discussed,  and  a  few  per- 
sonal experiences  mentioned.  These  abnormalities  are  suffi- 
ciently common  to  merit  consideration  by  the  practical  surgeon, 
and  numerous  more  or  less  systematic  articles  and  many  case 
reports  are  to  be  found  in  the  literature. 

Just  why  certain  fetal  conditions  sometimes  persist  after 
birth  is  not  certainly  known;  indeed,  the  cause  of  the  rotation 
of  the  intestine  around  the  superior  mesenteric  vessels  is  not 

1  Anatomy  of  the  Human  Peritoneum  and  Abdominal  Cavity,  Philadelphia 
and  New  York,  1903. 
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positively  determined.  This  rotation  takes  place  to  a  varying 
degree  in  mammals  but  not  in  the  lower  vertebrates,  and  would 
seem  to  be  in  some  way  connected  with  the  growth  of  the  colon; 
probably  several  mechanical  factors  are  concerned.  Frazer 
and  Robbins-  suggest  that  rotation  is  due  to  the  narrow  aperture 
of  the  sac  of  the  ''embryonal  umbilical  hernia";  the  cecum,  on 
account  of  its  large  size,  returns  later  to  the  abdominal  cavity 
than  the  small  intestines  and  has  to  find  room  and  adjust  itself 
to  the  position  of  the  small  intestines  which  have  previously 
returned.  According  to  this  view,  then,  nonrotation  might  be 
accounted  for  by  an  earlier  entrance  of  the  cecum  into  the 
abdominal  cavity,  due  to  its  smaller  size  or  perhaps  to  a  larger 
opening  between  the  umbilical  vesicle  and  the  abdominal  cavity. 

When  the  colon  fails  to  rotate  the  mesentery  does  not  become 
fixed  as  a  rule,  and  then  it  is  possible  for  volvulus  to  occur,  thus 
giving  rise  to  intestinal  obstruction.  Intrauterine  peritonitis 
resulting  in  the  formation  of  adhesions  may  account  for  failure 
of  rotation,  as  some  have  suggested. 

The  abnormalities  to  be  mentioned  will  be  considered  under 
two  heads:  (i)  Faulty  rotation;  (2)  defective  fixation  of  certain 
portions  of  the  intestine.  Both  frequently  are  associated.  No 
attempt  is  made  here  to  mention  all  the  anomalies  that  may  be 
encountered. 

I.  Faulty  rotation  of  the  stomach,  so  that  the  pylorus  is 
turned  to  the  left;  these  may  be  associated  with  absence  of 
fixation  of  the  duodenum,  which  then  has  a  free  mesentery  and 
volvulus  may  occur;    such  cases  are  quite  rare. 

(a)  Failure  of  the  large  intestine  to  rotate,  resulting  in  the 
so-called  "left-sided  colon,"  the  small  intestine  is  on  the  right 
side  of  the  large.  In  these  cases  the  large  and  small  intestine 
from  the  duodenojejunal  junction  to  the  end  of  the  sigmoid  may 
have  a  common  mesentery,  which  is  only  two  or  three  inches 
in  width,  and  from  this  narrow  mesentery  nearly  the  entire 
intestinal  tract  is  suspended.     In  instances  of  "mesenterium 

2  Jour.  Anat.  and  Physiol.,  1916,  50,  75. 
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commune"  the  cecum  may  be  on  the  right  side,  as  one  of  the 
cases  to  be  referred  to  later  will  show,  and  there  is  great  likeli- 
hood of  a  volvulus  to  occur,  the  narrow  neck  of  the  mesentery 
becoming  rotated.  In  other  cases  there  has  been  fixation  of 
the  mesentery.  In  this  group,  of  course,  are  to  be  placed  the 
cases  of  left-sided  appendLx  which  are  now  and  then  found. 

(b)  Failure  of  the  cecum  to  rotate  so  that  the  ileum  enters 
it  from  right  to  left  instead  of  from  left  to  right,  and  some  coils 
of  small  intestine  are  apt  to  be  found  behind  the  ascending 
colon.  I  have  repeatedly  encountered  instances  of  this  sort 
in  searching  for  the  appendix. 

(c)  Failure  of  the  cecum  to  descend,  so  that  it  occupies  a 
position  just  below  the  liver.  The  chief  interest  in  this  anomaly, 
of  course,  arises  in  cases  of  inflammation  of  the  appendLx,  when 
the  differential  diagnosis  becomes  difficult  or  impossible,  owing 
to  the  unusual  position  of  the  organ.  When  the  colon  fails  to 
rotate  the  superior  mesenteric  artery  lies  behind  or  dorsal  to 
the  duodenum  and  the  vasa  intestini  tenues  come  from  the 
left;  these  abnormalities  of  the  vessels  have  little  or  no  surgical 
significance,  however. 

2.  Faulty  fixation  of  the  intestine:  This  is  usually  associated 
with  defective  rotation;  there  is  absence  of  fixation  of  the 
large  intestine  or  the  fixation  occurs  in  an  abnormal  situation. 
One  of  the  more  frequent  forms  of  faulty  fixation  consists  of 
the  well-known  mobile  cecum,  which  has  a  mesentery  of  vary- 
ing length,  and  this  predisposes  it  to  various  conditions  which 
will  be  referred  to  later.  Another  common  manifestation  of 
faulty  fixation  consists  in  the  attachment  of  the  appendix 
posterior  to  the  ascending  colon  and  pointing  upward. 

Though  not  connected  directly  with  rotation  of  the  intestine, 
I  should  like  briefly  to  refer  to  a  developmental  anomaly  about 
the  gall-bladder.  This  consists  of  the  presence  of  the  cystico- 
duodenal  or  cysticocolic  fold,  which  extends  from  the  gall- 
bladder to  the  duodenum  or  colon,  in  the  shape  of  a  double 
fold  of  peritoneum,  and  in  its  appearance  is  suggestive  of  a 
pathological  adhesion.     This  ligament  is  really  the  right  border 
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of  the  gastrohepatic  omentum  which  extends  further  to  the 
right  than  normal;  it  is  fairly  often  seen.  The  presence  of 
this  fold  may  perhaps,  by  causing  kinking  of  the  neck  of  the  gall- 
bladder and  cystic  duct,  produce  symptoms  somewhat  simu- 
lating gall-stones  or  cholecystitis.  In  a  case  in  which  gall- 
stones were  suspected,  because  of  moderately  severe  attacks  of 
pain  in  the  right  hypochondrium,  I  found  no  stones  or  evidences 
of  cholecystitis  but  a  very  distinct  cysticoduodenal  ligament; 
this  was  divided  and  there  have  been  for  two  years  no  attacks 
of  pain.  In  two  cases  occurring  recently  a  diagnosis  of  duodenal 
ulcer  was  made  by  a  roentgenologist  from  a  deformed  duodenal 
cap;  at  operation  I  found  no  ulcer,  but  there  was  in  each  in- 
stance a  cysticoduodenal  ligament,  thus  suggesting  that  this 
ligament  may  cause  a  deformity  of  the  duodenal  cap. 

In  these  cases  of  faulty  rotation  of  the  intestinal  tract  vol- 
vulus of  a  large  part  of  the  gut  may  occur,  particularly  in  the 
instances  of  mesenterium  commune,  where  the  greater  part  of 
the  colon  and  the  whole  of  the  small  intestine,  except  the  duo- 
denum, are  suspended  by  a  narrow  mesentery;  also  when  the 
cecum  and  the  lower  part  of  the  ileiun  have  a  common  mesentery. 
It  is  also  likely  that  in  such  cases  less  severe  and  more  temporary 
manifestations,  in  the  shape  of  recurring  attacks  of  cramp- 
like pains,  sometimes  associated  with  vomiting,  can  and  do 
occur ;  in  two  of  my  cases  there  was  a  distinct  history  of  repeated 
colicky  attacks  extending  over  a  period  of  years.  Probably 
some  instances  of  attacks  of  abdominal  pain  and  of  vomiting, 
which  the  clinician  cannot  account  for  and  which  pass  off 
spontaneously,  can  be  explained  by  the  developmental  errors 
mentioned. 

The  possibilities  of  disturbance  in  the  cases  of  mobile  cecum 
are  numerous  and  there  is  not  as  yet  agreement  as  to  all  of  the 
clinical  manifestations  of  this  condition.  The  operation  of 
cecopexy  to  remedy  this  condition  for  a  time  was  in  vogue,  but 
seems  to  be  less  frequently  done  of  late.  Appendicitis  may  be 
simulated  by  volvulus  of  the  cecum. 

Irregularities  and  variations  in  mesenteric  adhesion  are  also 
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responsible,  in  part  at  least,  for  the  formation  of  various  fossae, 
such  as  the  duodenojejunal  and  intersigmoid,  and  these,  as  is 
well  known,  are  occasionally  the  seat  of  internal  or  retroperi- 
toneal hernias. 

In  the  diagnosis  of  some  of  these  cases  of  errors  of  rotation, 
assistance  has  been  obtained  by  roentgen-ray  examination. 

The  following  cases  will  illustrate  the  leading  features  of 
volvulus  of  the  whole  or  part  of  the  intestinal  tract  when  due 
to  errors  of  rotation  or  fixation. 

Case  i.— Volvulus  of  nearly  the  entire  intestine  in  a  case 
of  mesenterium  commune:  Male,  aged  twenty-three  years, 
operated  upon  for  acute  appendicitis.  At  the  operation  the 
cecum  was  found  in  the  right  iliac  fossa  and  nothing  in  partic- 
ular was  noted  in  regard  to  it  except  that  it  was  freely  movable; 
an  acutely  inflamed  appendLx  was  removed.  On  the  fifth  day 
after  the  operation  the  patient  had  a  great  deal  of  nausea, 
vomiting  and  abdominal  pain;  some  reHef  was  afforded  by 
gastric  lavage.  The  vomiting,  however,  continued  on  the 
following  days;  the  epigastrium  was  distended;  there  was  a 
succession  splash  in  the  stomach;  the  lower  abdomen  was 
scaphoid;  no  bowel  movements  could  be  obtained  and  there 
was  no  fever.  The  condition  was  diagnosticated  as  dilatation 
of  the  stomach  and  large  quantities  of  fluid  were  evacuated 
by  the  stomach  tube  from  time  to  time.  He  became  pro- 
gressively worse  and  died  on  the  ninth  day.  We  were  told 
that  the  patient  had  had  a  number  of  attacks  of  abdominal 
pain  and  vomiting  dating  back  to  childhood.  The  autopsy 
revealed  the  following  facts:  The  stomach  and  duodenum  were 
greatly  distended;  from  the  duodenojejunal  junction  down- 
ward the  whole  small  and  large  intestine  were  practically  empty, 
the  small  intestine  being  behind  the  larger.  Rotation  of  a 
narrow  and  long  common  mesentery  had  taken  place  from 
right  to  left  around  the  superior  mesenteric  artery  for  a  distance 
•of  about  1 80  degrees.  The  small  intestine  was  much  congested 
and  the  mesenteric  veins  were  engorged.     The  cecum  which  at 
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the  time  of  the  operation  had  been  on  the  right  side  was  now  on 
the  left. 

In  the  above  case,  therefore,  we  have  an  instance  of  a  per- 
sistent common  mesentery  of  the  large  and  small  intestine;  the 
cecum  had  reached  the  right  iliac  fossa  but  had  not  become 
fixed;  after  the  operation  there  occurred  a  volvulus  from  right 
to  left  around  the  narrow  mesentery,  resulting  in  obstruction  at 
the  lower  end  of  the  duodenum.  The  epigastric  distention  and 
vomiting  and  the  absence  of  distention  of  the  lower  abdomen 
which  were  observed  during  life  were  thus  accounted  for. 

Volvulus  of  a  loop  of  the  ascending  colon,  the  cecum  being 
fixed  in  the  right  iliac  fossa,  has  been  observed  by  Treves  and 
Curschmann;    this  is  exceedingly  rare. 

The  appendix  and  apex  of  the  cecum  may  point  toward  the 
liver,  the  ascending  colon  being  sharply  bent,  and  instances  of 
fatal  obstruction  from  this  cause  are  recorded.  A  loop  of  the 
transverse  colon  may  lie  between  the  liver  and  the  anterior 
abdominal  wall,  thus  giving  rise  to  a  resonant  note  on  per- 
cussion at  the  usual  site  of  hepatic  dulness  and  resulting  in 
various  difficulties  in  diagnosis. 

When  the  cecum  and  lower  ileum  have  a  common  mesentery 
and  the  cecum  has  failed  to  become  fixed  volvulus  of  these 
parts  may  occur.  Two  instances  have  fallen  under  my  obser- 
vation. 

Case  2.— A  young  male  adult  was  suddenly  seized  with 
severe  pain  in  the  right  lower  abdomen;  when  seen  twenty- 
four  hours  later  there  were  tenderness  and  distention  in  the 
right  iliac  region,  normal  temperature  and  a  leukocytosis  of 
1 7 ,000.  A  diagnosis  of  appendicitis  was  made.  At  the  operation 
the  much-distended  cecum  was  found  to  have  a  long  mesentery, 
upon  which  it  was  rotated  for  about  90  degrees ;  when  untwisted 
some  gas  passed  on  into  the  ascending  colon  and  the  rest  was 
evacuated  by  removing  the  normal  appendix.  Recovery  took 
place. 
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Case  3.— A  young  male  adult  who  presented  all  the  signs  of 
an  acute  mechanical  obstruction  of  the  bowels  of  three  days' 
duration.  At  the  operation  there  was  found  an  enormously 
distended  and  almost  gangrenous  cecum  which  was  twisted  on 
its  long  mesentery;  it  could  not  be  delivered  from  the  abdomi- 
nal cavity;  it  was  opened  and  a  tube  put  in.  The  patient 
died  on  the  sixth  day  of  his  illness.  Inquiries  made  after  the 
condition  was  recognized  brought  out  the  fact  that  the  patient 
had  had  repeated  attacks  of  abdominal  pain  of  varying  severity 
and  duration.  At  the  autopsy  the  cecum  was  found  to  have 
a  long  mesentery  upon  which  the  gut  had  become  rotated, 
resulting  in  obstruction  and  strangulation. 


THE   SIGNIFICANCE   OF  BACTERIA  IN   THE   BLOOD 
STREAM  FROM  A  SURGICAL  STANDPOINT 


By  WALTON  MARTIN,  M.D. 

NEW   YORK 


Several  years  ago  I  heard  a  bacteriologist  complaining  that 
a  certain  clinician  was  asking  for  blood  cultures  in  nearly  all 
his  patients,  that  the  laboratory  was  being  called  on  for  much 
futile  work  and  much  unnecessary  expense  and  that  nine-tenths 
of  the  examinations  yielded  information  of  little  or  no  value, 
either  practically  or  scientifically. 

Since  then,  whenever  a  blood  culture  has  been  taken  in  the 
surgical  wards,  I  have  asked  the  purpose  of  the  examination. 
I  have  especially  inquired  of  the  interns  in  the  hospital  what  a 
bacteremia  signified.  They  have,  for  the  most  part,  answered 
that  a  bacteremia  meant  that  the  bacteria  were  simply  being 
transported  by  the  blood  stream,  but  that  a  septicemia  meant 
that  they  were  growing  and  multiplying  in  the  circulating  blood. 
Though  this  answer,  which  is  in  accord  with  the  teachings  of 
Wassermann^  and  others  of  the  older  masters  of  bacteriology, 
could  throw  no  light  on  the  case  under  discussion  its  utterance 
seemed  to  give  satisfaction. 

If  we  make  such  a  distinction  between  bacteremia  and 
septicemia  we  are  in  difficulties.  We  exclude,  probably,  all  the 
cases  of  subacute  and  chronic  sepsis  and  possibly  even  the  early 
stages  of  acute  sepsis.  It  is  well  recognized  today  that  bacteria 
in  many  of  these  cases  are  being  unloaded  into  the  blood  stream 
from  a  focus  of  infection  directly  communicating  with  the  cir- 
culating blood.     For  example,  in  septic  endocarditis  bacteria 


martin:  significance  of  bacteria  in  blood  stream    185 

are  constantly  passing  into  the  blood  stream  from  the  focus  on 
the  heart  valves,  and  there  are  numerous  cases,  grouped  clini- 
cally as  septicemia  and  in  which  pathogenic  bacteria  like  the 
hemolytic   streptococcus   have   been   repeatedly  isolated   from 
the  circulating  blood,  in  which  recoveries  are  reported  as  soon 
as  a  definite  nidus  of  infection  has  been  removed  or  shut  off 
from   the   blood   stream.     It    has   also   been  shown   that  the 
serum  and  leukocytes  of  patients  suffering  from  subacute  and 
chronic    septicemia    possess   powerful    opsonic   action    against 
the  organisms  causing  the  infection.^    The  bacteria  invadmg 
the  circulating  blood  are  being  disposed  of  there.     The  micro- 
organisms are  not  multiplying  in  the  blood  but  are  being  poured 
into  the  blood.     They  are  being  destroyed  time  after  time  by 
the  various  bactericidal  agents  of  blood  serum  and  body  cells. 
In  the  first  edition  of  Zinsser's  Bacteriology,  1915,^  bacteremia 
and  septicemia  are  used  as  synonymous.     In  his  last  edition, 
1922,  he  amplifies  the  same  idea:^  "It  is  an  important  thing 
to  remember  that  in  all  of  these  septicemias  the  presence  of  the 
organisms  in  the  blood  may  not  signify  that  they  are  actually 
multiplying  in  the  blood.     It  is,  in  our  opinion,  more  likely 
that  the  organisms  at  first  simply  enter  the  blood  stream  from 
the  lesion  and  are  destroyed  in  the  circulation."     I  think  this 
is  the  sense  in  which  septicemia  is  generally  used  today.     It  is 
so  used  in  most  of  the  cases  reported  as  septicemia  in  current 
scientific  papers.     In  an  interesting  paper  by  Anderson  and 
Richardson,^  in  the  British  Journal  of  Surgery,  1918,  it  is  used 
in  this  sense.     Dehelly's''  opening  sentence  in  a  case  report  is, 
"One  speaks  of  septicemia  when  it  is  possible  to  determine  by 
culture  the  presence  of  living  bacteria  in  the  blood,"  and  the 
title  of  a  paper  by  Graham^  in  1918  is,  ''A  Case  of  Anthrax 
Septicemia  with  Recovery."     The  only  evidence  of  septicemia 
was  a  single  culture  showing  anthrax  bacilli  in  the  circulating 
blood. 

If  bacteria  of  moderate  virulence  are  injected  into  the  veins 
of  a  resistant  animal  they  disappear  completely  from  the  cir- 
culation in  a  very  short  time.     Undoubtedly  many  such  bacterial 
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invasions  occur  in  human  beings  and  pass  unappreciated.  Every 
hematogenous  osteomyehtis  presupposes  a  contamination  of 
the  blood  by  microorganisms.  It  is  conceivable  that  blood 
cultures  might  chance  to  be  taken  during  one  of  these  showers 
and  a  bacteremia  would  be  reported  which  could  hardly  be 
termed  a  septicemia;  but  confusion  from  this  source  is  avoided 
if  the  word  bacteremia  is  qualified  by  the  words  persistent, 
intermittent  or  occasional.  With  this  conception  of  bacteremia 
in  mind  I  have  looked  over  the  case  histories  of  patients  showing 
positive  blood  cultures  in  St.  Luke's  Hospital  for  the  last  six 
years,  thinking  it  might  be  of  interest  to  study  the  relation  of 
the  finding  of  bacteria  in  the  circulating  blood  to  prognosis,  to 
the  focus  of  infection,  to  clinical  manifestations,  etc. 

A  large  percentage  of  negative  blood  cultures  are  always 
found  in  any  series  grouped  clinically  as  sepsis.  The  size  of 
this  group  depends  on  the  aim  and  the  astuteness  of  the  clini- 
cian as  well  as  on  the  technic  of  the  bacteriologist.  On  the 
aim,  because,  if  an  attempt  is  made  to  find  bacteremia  in  patients 
with  focal  lesions,  with  intermittent  septic  symptoms,  bacteria- 
free  intervals  are  frequent.  On  the  astuteness,  because  there 
is  a  definite  relation  between  symptoms  and  the  time  bacteria 
are  likely  to  be  found.  If  we  select  well-recognized,  far-advanced 
cases  of  sepsis  and  make  cultures  only  shortly  before  death  the 
percentage  of  failures  will  be  low. 

There  have  been  496  blood  cultures  taken.  Of  these  77  were 
positive,  or  about  15  -|-  per  cent.  During  the  last  year  23 
per  cent  of  the  cultures  were  positive.  During  the  last  year  on 
the  surgical  service  at  the  Presbyterian  Hospital  there  have 
been  175  blood  cultures  taken;  of  these  66,  or  37  per  cent,  were 
positive. 

It  is  safe  to  say  that  a  single  blood  culture  taken  by  itself  is 
of  little  or  no  value  in  prognosis.  When  Lenhartz^  wrote, 
nineteen  years  ago,  ''It  must  be  strongly  emphasized  that  it 
is  not  necessary  to  be  too  hopeless  when  pathogenic  germs  are 
found  in  the  circulating  blood,  for  I  have  seen  even  a  patient 
with  staphylococcus  sepsis  with  high  fever  recover,  as  well  as 
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twelve  patients  with  pneumomycosis,  several  patients  with 
streptococcus  sepsis  and  two  with  sepsis  from  bacterium  coli," 
if  pathogenic  organisms  were  found  in  the  living  blood  the 
condition  was  regarded  as  nearly  hopeless.  I  remember  talk- 
ing to  a  bacteriologist,  about  fourteen  or  fifteen  years  ago,  and 
he  expressed  his  surprise  that  a  patient  in  whom  he  had  found 
hemolytic  streptococci  in  the  blood  had  recovered.  I  remember 
the  scorn.with  which  another  bacteriologist  spoke  of  the  ignorance 
of  the  surgeon  when  we  asked  him  about  the  prognosis  of  a  case 
of  anthrax  in  which  he  had  found  organisms  in  the  blood  stream. 
The  outcome  in  any  given  case  depends  on  the  number  and 
virulence  of  bacteria,  the  resistance  of  the  host  and  the  focal 
lesion.  For  example  in  our  series  all  9  patients  with  pneu- 
mococcus  bacteremia  died.  This  in  no  sense  represents  the 
mortality  in  blood-stream  infection  by  the  pneumococcus.  A 
number  of  factors  must  also  be  considered:  i  patient  had  an 
undrained  lung  abscess,  6  had  terminal  pneumonias  following 
other  surgical  conditions,  2  had  general  pneumococcus  peritonitis. 
Lenhartz  {loc.  cit.)  reported  that  in  26  patients  with  pneumococci 
in  the  blood  12  recovered  and  14  died.  The  Presbyterian 
Hospital  statistics  show  6  deaths  and  2  recoveries.  An  attempt 
might  be  made  to  base  an  opinion  on  the  number  of  colonies 
found  in  the  blood  cultures.  It  is  self-evident  that  a  single 
colony  found  on  a  single  plate  must  have  a  different  significance 
from  hundreds  of  colonies  found  on  every  plate,  but  only  by 
repeated  examinations  and  a  comparison  of  a  number  of  similar 
cases  can  an  indication  be  given  regarding  prognosis.  Such 
an  attempt  has  been  made  by  Sutton  and  Sevier^  in  pneumonias. 
It  is  well  known  that  in  far-advanced  septic  conditions  the 
blood  stream  is  swarming  with  microorganisms  and  that  at 
autopsy  in  such  cases  organisms  may  be  cultivated  from  the 
heart's  blood  and  various  organs.  The  old  conception  of  septi- 
cemia was  concerned  largely  with  this  condition.  The  whole 
question  is  enormously  complicated  by  variations  in  virulence 
in  the  different  strains  and  the  intermittent  contamination  of 
the  blood  stream. 
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Our  series  of  streptococcus  infections  furnish  an  interesting 
study  from  another  standpoint.  There  are  37  case  reports 
with  a  mortality  of  62  per  cent.  If  we  consider  separately  the 
cases  in  which  the  primary  focus  of  infection  was  the  middle 
ear  there  are  10  recoveries  and  3  deaths,  or  a  mortality  of  23 
per  cent.  In  the  10  patients  that  recovered,  8  had  the  jugular 
ligated  immediately  after  the  streptococci  were  detected  in 
the  blood.  There  were  two  patients  that  recovered  without 
ligation ;  in  i  there  was  only  a  single  culture  showing  one  colony. 
Two  patients  were  very  ill  with  a  high  temperature  when  they 
entered  the  hospital.  Blood  cultures  showed  in  both,  at  the 
time  of  operation  or  before,  hemolytic  streptococci  in  the  blood 
stream.  Their  recovery  is  a  striking  example  of  cutting  off  the 
source  of  infection  and  so  stopping  the  bacteremia.  An  observ- 
ation of  Dehelly  {loc.  cit.)  in  this  connection  is  interesting. 
He  amputated  the  leg  of  a  fireman  for  an  infected  compound 
fracture.  The  patient  continued  ill  and  repeated  examination 
showed  hemoljrtic  streptococci  in  the  blood.  He  reamputated 
through  the  thigh.  The  patient  promptly  recovered.  There- 
after the  blood  cultures  were  negative.  A  most  painstaking 
examination  of  the  amputated  stump  showed  a  suppurative 
thrombophlebitis  of  a  single  vein. 

In  the  other  6  cases  the  course  from  a  bacteriological  point 
of  view  is  equally  interesting.  The  patients  evidently  had  a 
simple  mastoiditis,  either  acute  or  chronic;  several  had  little 
or  no  fever.  There  was  no  thought  of  sinus  infection,  no  blood 
cultures  were  taken  and  a  simple  or  complete  mastoid  operation, 
as  it  is  termed,  was  performed.  In  each  instance  there  was  a 
sharp  temperature  reaction  following  the  operation  and  on  the 
fifth  to  the  eighth  day  there  was  a  sudden  rise  in  temperature, 
often  accompanied  by  a  chill.  Blood  cultures  were  immediately 
taken,  and  on  the  following  day,  when  positive  cultures  were 
obtained,  a  second  operation  was  performed  and  the  jugular 
tied  and  excised. 

The  following  observation  on  a  patient  on  whom  I  operated 
two  years  ago  for  chronic  empyema  has  a  similar  significance: 
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The  patient  was  eighteen  years  old,  white  and  obese.  Nine 
months  before  he  had  an  operation  for  metapneumonic  empyema. 
After  three  months  the  empyema  wound  healed,  but  in  a  few 
weeks  be  became  ill  and  the  wound  was  reopened.  It  had 
remained  in  this  condition  up  to  the  time  of  admission,  opening 
and  discharging  for  a  few  weeks  and  then  closing  again.  On 
admission  to  the  hospital  his  temperature  was  99°.  He  was 
not  seriously  ill.  Under  gas-oxygen  anesthesia  the  old  scar 
was  removed  and  a  small  cavity  containing  flabby,  unhealthy 
granulations  was  exposed;  there  was  no  free  pus.  A  portion 
of  the  thoracic  wall  overlying  the  cavity  was  removed,  the 
wound  closed  and  a  large  rubber  tube  left  in  the  angle  for  drain- 
age. His  temperature  following  the  operation  was  104°;  the 
next  day  it  was  107°;  he  had  several  chills.  Several  days  later 
a  blood  culture  showed  hemolytic  streptococci.  During  this 
period  there  was  no  change  in  the  appearance  of  the  wound; 
there  was  no  retention  of  wound  discharges  and  there  was  no 
redness  or  swelling  of  the  surrounding  skin.  Two  or  three 
weeks  later  he  developed  a  phlebitis  in  the  femoral  veins  and 
later  severe  pain  in  the  hip.  He  recovered.  It  is  difficult  not 
to  beheve  that  the  bacteremia  and  the  accompanying  clinical 
manifestations  of  septicemia  were  coincident  with  the  operation 
in  all  these  cases. 

Anderson  and  Richardson  (loc.  cit.)  give  an  example  of  mild 
streptococcus  sepsis  following  a  gunshot  injury  in  which  the 
.  infected  wound  had  a  similar  appearance  to  that  reported  in 
the  last  case:  "There  were  two  wounds  in  the  thigh,  each  the 
size  of  a  florin  and  extending  through  the  deep  fascia  into  the 
superficial  layers  of  the  subjacent  muscles,  wounds  in  which 
the  drainage  was  perfect,  in  which  there  was  no  retention  of 
discharges;  the  tissues  about  the  wound  were  soft  and  pain- 
less. A  streptococcus  was  isolated  from  the  blood,  the  blood 
then  became  sterile  and  the  patient  appeared  to  be  in  normal 
health  for  about  six  days.  There  was  a  rise  of  temperature  to 
103°  and  streptococci  were  again  isolated  from  the  blood." 
This  patient  also  recovered.     It  is  interesting  in  both  these 
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cases  to  note  that  bacteria  were  entering  the  blood  stream, 
although  there  was  no  evidence  of  retention  of  discharges  or 
tension  in  the  tissues. 

In  the  staphylococcus  blood-stream  infections  there  were 
12  recoveries  and  14  deaths.  Of  the  patients  that  recovered 
4  had  osteomyelitis;  in  3  of  these  there  were  multiple  foci. 
One  of  these  patients  had  been  operated  on  for  osteomyelitis 
of  the  humerus  following  a  mastoid  operation  when  eleven 
years  old.  After  two  years  the  wound  healed  and  the  girl 
remained  well  for  seven  years.  Then  she  had  a  high  temperature 
and  severe  pain  in  the  arm.  At  operation  pus  was  found  in 
the  medullary  cavity  of  the  humerus  beneath  the  old  scar. 
Before  operation  her  temperature  range  was  from  99°  to  102°; 
following  the  operation  it  was  from  102°  to  105°.  A  blood 
culture  taken  at  this  time  showed  staphylococcus.  Here  again 
the  bacteremia  seemed  to  follow  definitely  the  operative  inter- 
ference. 

The  jarring  of  an  infected  bone  with  hammer  and  chisel  may 
well  dislodge  small  infected  emboli.  In  the  area  about  every 
active  focus  of  infection,  capillaries  and  often  small  veins  are 
thrombosed,  and  many  of  these  thrombi  are  doubtless  infected. 
Is  it  not  probable  that  some  of  these  minute  infected  thrombi 
are  set  free?  In  many  instances  the  jarring  may  not  only  loosen 
thrombi  but  may  break  down  the  protective  cellular  barrier 
and  cause  a  progressive,  infective  thrombophlebitis.  Finally, 
the  infected  thrombus  reaches  a  large  trunk  and  portions  of  it 
are  swept  away  into  the  circulation. 

There  were  7  patients  with  infections  of  the  lips;  two 
recovered  and  5  died.  Another  patient  died  with  staphylococci 
in  the  blood  stream  following  the  incision  of  a  furuncle  on  the 
back.  It  is  often  said,  and  it  has  been  confirmed  by  experience, 
that  infection  is  spread,  possibly  through  the  l>Tnphatics,  if 
incision  is  made  in  the  indurated  and  inflamed  tissues  before 
there  is  a  definite,  visible  focal  point.  I  believe  cutting  through 
tissues  with  a  sharp  knife  can  do  little  damage.  It  is  by  poking 
and  pressing  the  wound  and  thrusting  blunt  instruments  into 
the  inflamed  tissues  that  the  damage  is  done;  and  I  believe  that 
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the  greatest  danger  lies  not  in  the  spread  through  the  lymphatics 
but  in  the  dislodgment  of  infected  thrombi  and  the  pregressive 
thrombophlebitis  of  the  minute  veins  set  up  by  these  manipu- 
lations. An  observation  made  many  years  ago  by  Reverdini" 
throws  much  light  on  this  subject.  He  dissected  out  the  veins 
in  the  body  of  a  patient  who  had  died  of  general  sepsis  following 
an  infection  of  the  lip.  The  jugular  was  normal;  there  was  a 
small  infected  clot,  however,  projecting  into  its  lumen  from  one 
of  the  tributary  veins,  and  this  vein  was  traced  back  to  the 
infected  focus.  The  blood  stream  hurrying  by  had  swept  away, 
from  time  to  time,  bacteria  and  small  portions  of  infected  clot. 
I  believe  such  infected  clots  in  even  the  smaller  veins  are 
responsible  for  many  of  the  blood-stream  infections. 

There  were  6  cases  recorded  of  bacteremia  when  the  port  of 
entry  seemed  to  be  the  peritoneum:  i  with  Bacillus  coli  com- 
munis,  2   with  pneumococcus  and  3   with  streptococcus.     Of 
these  one  patient  only  recovered.     In  this  patient  an  operation 
was  performed   through   an   intermuscular   incision   for   acute 
appendicitis.     The   appendix   wall   was   found   thick   and   the 
vessels  congested;   there  was  no  exudate  in  the  peritoneal  cavity 
and  no  adhesions;    the  wound  was  closed  without  drainage. 
The  blood  count  on  admission  had  been  18,500  white  blood 
cells  and  the  temperature  on  admission  was  101.2°.     On  the 
day  following  the  operation  the  temperature  was  105.4°  and 
remained  for  two  days  from  104°  to  105°.     The  wound  was 
then  reopened.     On  opening  the  peritoneum  a  purulent  exudate 
escaped.     The  stump  of  the  appendix  was  inspected  and  found 
in  good  condition  and  a  drainage  tube  was  introduced.     The 
temperature  fell  after  the  second  operation,  remaining  between 
100°  and  103°  for  five  weeks  and  then  fell  to  normal.     Two 
days  after  the  second  operation  blood  cultures  showed  hemolytic 
streptococci,   eight  days  later  the  culture  was  negative,   but 
two  weeks  later  they  were  again  isolated  from  the  blood  stream. 
She  finally  recovered  and  left  the  hospital  two  months  after 
admission.     The    intermittent    bacteremia    and    the    sudden 
clinical   evidence   of    blood    infection   following    operation   are 
similar  to   observations   already  made.     Rapid   absorption   of 
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bacteria  from  the  peritoneum  has  long  been  recognized,  so 
that  death  may  occur  from  blood  infections  with  little  or  no 
reaction  on  the  part  of  the  peritoneum.  But  this  case  of  chronic 
streptococcus  bacteremia  suggests  that  from  time  to  time 
bacteria  may  pass  from  the  peritoneum  into  the  blood,  very 
much  as  they  would  enter  from  a  focus  directly  communicating 
with  a  vein.  This  observation  is  not  in  accord  with  the  gen- 
erally accepted  view  based  on  the  experiments  of  Noetzel,'^ 
that  in  an  inflamed  peritoneum  the  absorption  of  bacteria  does 
not  take  place.  Is  it  possible  in  this  instance  that  a  small 
infected  thrombosed  vein  was  discharging  streptococci  into 
the  blood  stream  and  that  the  patient  was  suffering  not  only 
from  the  toxemia  from  the  infected  peritoneum  but  also  from 
a  streptococcus  bacteremia  from  a  thrombophlebitis? 

In  studying  the  records  of  cases  in  which  positive  cultures 
are  found  it  is  a  very  simple  matter  to  arrange  them  by  per- 
centages of  recovery  and  death,  metastases,  types  of  organisms, 
port  of  entry,  main  lesions,  etc.  But  a  little  reflection  shows 
that  such  a  percentage  study  is  of  little  value;  too  many  con- 
comitant factors  are  omitted,  the  number  of  cultures  from  each 
case  is  insufficient  and  the  number  and  virulence  of  the  organ- 
isms are  rarely  recorded.  Taken,  however,  with  the  clinical 
records  one  can  reconstruct  and  surmise  the  sequence  of  events 
to  a  certain  extent.  It  is  the  surmises  and  reflections  furnished 
by  such  reconstruction  that  I  have  attempted  to  present,  I  am 
aware,  very  imperfectly. 

From  a  practical  surgical  standpoint,  a  persistent  bacteremia 
suggests  a  focus  of  infection  directly  communicating  with  the 
blood  current,  even  if  there  are  no  signs  of  tissue  tension  or 
pent-up  wound  discharges.  It  by  no  means  inevitably  suggests 
a  hopeless  septicemia  and  although  a  single  culture,  divorced 
from  clinical  observation,  is  of  little  help  in  making  a  prog- 
nosis, still,  for  the  scientific  study  of  infection,  for  the  investi- 
gation of  the  relation  of  bacterial  discharge  into  the  blood  to 
tissue  tension,  for  the  study  of  generalized  infections  following 
operations  in  infected  areas  and  for  the  study  of  the  relation  of 
the  clinical  manifestations  to   the  bacterial  invasions  it  is  of 
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the  greatest  value,  and  I  would  urge,  therefore,  an  intensive 
study  of  a  few  cases  rather  than  the  haphazard  examination  of 
many  cases. 

It  is  well  to  keep  in  mind  that  it  is  impossible  today  to  classify 
bacteria  with  absolute  scientific  accuracy  and  that  the  various 
names  given  are  group  names.  Differentiation  has  taken 
place  during  the  countless  ages  in  which  bacteria  have  been 
dividing  and  subdividing  on  the  earth,  to  a  small  extent  morpho- 
logical, at  least  in  a  morphology  we  can  appreciate;  but  differ- 
ences show  themselves  rather  in  subtile  reactions  to  surrounding 
media  and  in  the  elaboration  of  most  complex  chemical  com- 
pounds. 

I  wish  to  express  my  thanks  to  Dr.  Wood  for  allowing  me  to 
study  the  laboratory  records  at  St.  Luke's  Hospital  and  to  Dr. 
Whipple  for  his  courtesy  in  giving  me  the  statistics  for  the  year 
192 1  from  the  Presbyterian  Hospital. 

St.  Luke's  Hospital  Series 

Recoveries.  28.     Deaths,  49 

I.  A.      STREPTOCOCCUS  BACTEREMIA.      RECOVERLES,    I4 

^'''^e^osis.  Operation.                                  Remarks 

1.  Cellulitis  of  hand  and  forearm  and 

suppurative  tenosynovitis      .      .  Incision  and  drainage. 

amputation  of  little 

o    nu       ■  finger. 

2.  Chronic  empyema,  recurrent  thor- 

acic  fistula Thoracoplasty. 

3.  Acute  appendicitis,  peritonitis  .      .  Appendicectomy    with 
T             ,          ,  drainage. 

4-  Incomplete  abortion Curettage 

5.  Acute  mastoiditis Mastoidectomy,  resec- 

-■     .      ^            .   .,.  .  tion  of  jugular. 

6.  Acute  mastoiditis Mastoidectomy. 

7.  Acute  mastoiditis,  sinus  thrombosis  Mastoidectomy,  resec- 
o     A      *.                •  ,•  .  tion  of  jugular. 

8.  Acute  mastoiditis,  sinus  thrombosis  Mastoidectomy 

9.  Double  mastoiditis Mastoidectomy. 

10.  Chrome  otitis  media Mastoidectomy,  resec- 

T^     A      <-        •  •          ,.  tion  of  jugular. 

11.  Acute  otitis  media,  sinus  thrombosis  Mastoidectomy,  resec- 
,„    T-.      i_i        •  .  tion  of  jugular. 

12.  Double  otitis  media Mastoidectomy. 

13.  Acute  otitis  media,  sinus  thrombosis  Mastoidectomy,  resec- 
T,    n^-^-          J-        •           ,  tion  of  jugular. 

14.  Otitis  media,  sinus  thrombosis.      .  Mastoidectomy,  resec- 

tion of  jugular. 

Am  Surg  j. 
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I.  B.     streptococcus  bacteremia,     deaths,  23 

Diagnosis.  Operation.  Remarks. 

1.  Otitis     media,     mastoiditis,     sinus     Mastoidectomy,    Liga- 

thrombosis.  tion  of  internal  jugu- 

lar. 

2.  Otitis  media,  sinus  throinbosis,  dia- 

betes mellitus Mastoidectomy. 

3.  Acute    otitis   media,    sinus   throm- 

bosis, pneumococcus  meningitis.      No  operation. 

4.  Mastoiditis Mastoidectomy,     liga- 

tion of  internal  jugu- 
lar, opening  of  lateral 
sinus. 

5.  Acute  mastoiditis,  sinus  thrombosis     Mastoidectomy,    sinu- 

sectomy  with  resec- 
tion of  jugular. 

6.  Empyema Thoracotomy. 

7.  Empyema Thoracotomy. 

8.  Carbuncle  of  neck Excision     of     necrotic 

tissue. 

9.  Lobar  pneumonia No  operation. 

10.  Cellulitis  of  toe No  operation.  Treated  by  chiropodist 

for  ingrowing  toe 
nail;  slight  redness 
about  toe  nail. 

11.  Septic  uterus,  general  peritonitis   .      No  operation. 

12.  General  peritonitis Appendicectomy.  Appendix  normal.  E.xu- 

date  in  peritoneum 
at  time  of  operation 
showed  Streptococ- 
cus viridans.  Blood 
culture  three  days 
later  showed  Strep- 
tococcus viridans. 

13.  Infected  adenofibroma  of  bre,ast     .      Mastectomy. 

14.  Incaicerated  ventral  hernia,  infec- 

tion of  wound Reduction,   plastic   re- 
pair. 

15.  Hypertrophy  of  prostate      .      .      .      Prostatectomy. 

16.  Urethral  stricture Urethrotomy. 

17.  Infected  tenosynovitis  and  cellulitis     Incision  and  drainage. 

18.  Acute  cervical  adenitis  ....      No  operation.  Tonsils    removed    one 

week  before  admis- 
sion. 

19.  Popliteal  abscess Incision  and  drainage. 

20.  Ludwig's  angina Incision  and  drainage, 

tracheotomy. 

21.  Infected  lacerated  wound  of  arm    .     Amputation  of  arm. 

22.  Cerebrospinal     meningitis,     retro- 

pharyngeal abscess      ....      No  operation. 

23.  Cellulitis  of  foot,  diabetic  gangrene 

of  toe Incision  and  drainage. 


martin:  significance  of  bacteria  in  blood  stre.\m      195 

II.    A.      staphylococcus  bacteremia.      recoveries,    12 

Diagnosis.  Oper.ation.  Remarks. 

1.  Double  otitis  media Mastoidectomy. 

2.  Carbuncle  of  lip Incision  and  drainage. 

3.  Chronic  otitis  media Mastoidectomy. 

4.  Uterine  fibromyoma        ....  Supravaginal  hysterec- 

tomy, dilatation  and 
curettage. 

5.  Carbuncle  of  lip Incision  and  drainage. 

6.  Acute  olecranon  bursitis,  osteomye- 

litis of  femur Incision  and  drainage. 

7.  Scrotal  abscess Incision  and  drainage. 

8.  Multiple    abscesses    of    back    and 

shoulder Incision. 

9.  Osteomyelitis  of  humerus     .      .      .  Curettage. 

10.  Osteomyelitis  of  tibia      ....  Incision  and  drainage. 

11.  Osteomyelitis  of  fibula  ....  Incision,  curettage  and 

drainage. 

12.  Osteomyelitis    of    humerus,    tibia, 

femur  and  occipital  bone.      .      .  Amputation  of  arm. 

II.  B.      STAPHYLOCOCCUS    BACTEREMIA.      DEATHS,    I4 
Diagnosis.  Operation.  Remarks. 

1.  Furuncle  of  nose Dressings,  medical 

treatment. 

2.  Abscess  of  liver Exploratory      laparot- 

omy,,   thoracotomy, 
drainage  of  abscess. 

3.  Osteomyelitis,  meningitis,  metasta- 

tic abscess Incision      of      abscess, 

osteotomy. 

4.  Arteriosclerotic  and   diabetic    gan- 

grene of  foot Amputation      through 

upper  third. 

5.  Chronic  otitis  media,  cerebrospinal 
meningitis Mastoidectomy. 


6.  Cellulitis  of  nose  and  face 

7.  Osteomyelitis  of  arm 

8.  Furunculosis  . 

9.  Inguinal  adenitis. 

10.  Osteomyelitis  of  tibia 

11.  General  septicemia    . 

12.  Carbuncle  of  face 

13.  Bilateral  pyelonephritis,  cystitis 

14.  Cellulitis   of  upper  lip,   cavernous 

sinus  thrombosis Incision  and  drainage. 


No  operation. 
No  operation. 
No  operation. 
Incision  and  drainage. 
Incision  and  drainage. 
No  operation. 
Incision  and  drainage. 
No  operation. 


III.      PNEUMOCOCCUS   BACTEREMIA.      DEATHS,    9 

Diagnosis.  Operation.  Remarks. 

1.  Abscess  of  lung Incision  and  drainage. 

2.  Pan-ophthalmitis Evisceration  of  eye. 

3.  Abscess  of  neck Incision  and  drainage. 

4.  Acute  mastoiditis Mastoidectomy. 

5.  Otitis  media No  operation. 

6.  Double  otitis  media Mastoidectomy. 

7.  Double  mastoiditis Mastoidectomy. 

8.  Peritonitis Laparotomy   with 

drainage. 

9.  Peritonitis Laparotomy  with  drain- 

age, appendicectomy. 
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IV.    bacillus 'coLi  communis,    deaths,  3 

Diagnosis.  Operation.  Remarks. 

1.  Hypernephroma Nephrectomy. 

2.  Acute  appendicitis Appendicectomy. 

3.  Cholecystitis,  multiple  abscesses  of 

liver Cholecystectomy. 


V.      PARATYPHOID.      RECOVEREES,    I 

Diagnosis.                                                   Operation.  Remarks. 
I.  Retroversion,  hemorrhoids  .      .      .      Suspension,   hemor- 
rhoidectomy, appen- 
dicectomy. 

VI.      TYPHOID.      RECOVERIES,    I 

Diagnosis.                                                   Operation.  Remarks. 

I.   Typhoid  fever No  operation. 

Presbyterian  Hospital  Series 

Recoveries,  48.     Deaths,  37 

I.      STREPTOCOCCUS  BACTEREMIA.      RECOVERLES,  I9;   DEATHS,  13 

Diagnosis.                                                                                    Recoveries  Deaths 

Osteomyelitis 2  o 

Suppurative  arthritis 4  2 

Empyema 3  i 

Hand  infection i  i 

Peritonsillar  abscess o  i 

Incomplete  abortion 2  o 

Cellulitis 5  i 

Suppurative  thrombophlebitis i  3 

Mastoiditis i  2 

Meningitis o  2 

II.      STAPHYLOCOCCUS   BACTEREMIA.      RECOVERIES,  I3:  DEATHS,  16 

Diagnosis.                                                                                   Recoveries  Deaths 

Carbuncles 5  7 

Suppurative  arthritis 3  3 

Hand  infections i  2 

Peritonitis o  2 

Cellulitis 2  I 

Suppurative  nephritis i  o 

Suppurative  thrombophlebitis i  i 

III.      PNEUMOCOCCUS   BACTEREMIA.      RECOVERIES,  Ii;  DEATHS,   3 

Diagnosis.                                                                                    Recoveries  Deaths 

Osteomyelitis o  i 

Suppurative  arthritis 2  o 

Empyema 8  o 

Peritonitis i  i 

Meningitis o  i 
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iv.    bacillus  coli  communis.    recoverles,  5;  deaths.  3 

Diagnosis.  Recoveries  Deaths 

Peritonitis i  j 

Incomplete  abortion o  i 

Cholecystitis 2  o 

Suppurative  nephritis i  i 

Suppurative  thrombophlebitis i  o 

V.      BACILLUS   PROTEUS.      RECOVERIES,   O;    DEATHS,    I 

Dia,gnosis.                                                                                    Recoveries  Deaths 

Suppurative  thrombophlebitis 0  i 

VI.      BACILLUS   AEROGENES.      RECOVERIES,   o;   DEATHS,    I 

Diagnosis.                                                .                                   Recoveries  Deaths 

Cellulitis o  i 
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DISCUSSION 

Dr.  Howard  Lilienthal,  New  York: 

Dr.  Martin's  study  has  greatly  interested  me.  In  obviously  septic 
patients  with  positive  blood  cultures  metastatic  abscesses  are  to  be 
expected  and  the  prognosis  is  bad.  The  persistence  of  numerous 
colonies  on  repeated  culture  is  of  worse  significance  than  a  few  colonies 
only  occasionally  found.  I  have  found  that  the  best  time  to  take  the 
blood  for  culture  is  immediately  after  or  during  a  chill.  One  form 
of  bacteremia  with  abscesses  of  the  liver  may  occur  from  portal 
infection,  a  peculiarly  fatal  form;  yet  here  until  the  systemic  circulation 
becomes  secondarily  invaded  repeated  peripheral  blood  cultures  may 
fail  to  show  organisms.  Even  to  the  very  end  there  may  be  no 
bacteria  in  the  general  blood  stream. 

Dr.  a.  MacLaren,  St.  Paul,  Minn.: 

I  remember,  in  1884,  before  we  had  blood  cultures,  seeing  Dr. 
Welch  make  a  postmortem  on  a  woman  where  he  demonstrated  the 
septic  clot  in  the  uterine  vein  sticking  out  from  the  internal  iliac  into 
the  vena  cava.  It  was  a  beautiful  demonstration  of  how  a  septic 
clot  may  be  washed  out  of  the  thrombosed  vein  into  the  circulation. 


NOTES   ON  A   CASE  OF  LIGATION   OF    THE   AORTA 

TWO  YEARS  AND  ONE  MONTH  AFTER 

OPERATION 


By  GEORGE  TULLY  VAUGHAN,  AI.D. 

WASHINGTON,    D.   C. 


September  27,  192 1,  the  patient  was  examined  and  demon- 
strated to  a  class  of  medical  students.  The  physical  signs  were 
about  the  same  as  at  the  last  examination,  except  that  the 
whining  sound  noticed  before  was  no  longer  heard.  He  was 
at  work  and  expressed  himself  as  feeling  perfectly  well. 

December  18.  Patient  examined  on  account  of  pain  in  the 
lower  part  of  the  left  side  of  the  chest,  thought  to  be  a  slight 
pleurisy,  otherwise  no  change  was  observed. 

January  27,  1922,  the  patient  was  taken  with  violent  pain  in 
the  abdomen,  almost  collapsed  and  was  taken  to  the  hospital 
where,  after  a  cystoscopic  examination,  a  diagnosis  of  displace- 
ment of  the  right  kidney  and  obstruction  of  the  ureter  was 
made.  An  operation  was  undertaken  to  relieve  this  trouble, 
the  kidney  was  exposed  and  found  to  be  pushed  downward  by 
a  large  pulsating  mass  and  the  operator  thought  it  wdse  to  pro- 
ceed no  further  with  the  operation.  So  the  wound  was  closed 
around  a  drain.  There  was  a  slight  bloody  discharge  from  the 
wound  during  the  next  two  weeks  and  the  patient  gradually 
weakened  until  his  death,  February  25,  two  years  one  month 
and  two  days  after  ligation  of  the  aorta. 

Necropsy.  Numerous  adhesions  about  the  stomach  and  the 
great  omentum;  vessels  of  the  latter  were  dilated.  The  inferior 
mesenteric  artery  and  the  branches  were  dilated  considerably. 
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The  peritoneum  over  the  aneurysm  was  unbroken  and  there  was 
no  evidence  of  rupture  or  the  escape  of  blood  to  account  for 
death.  The  aneurysm  sprang  from  the  posterior  wall  of  the 
aorta  by  a  large  mouth  opposite  to  the  origin  of  the  superior 
mesenteric  and  renal  arteries  and  extended  slightly  to  the  left 
but  chiefly  to  the  right  behind  the  peritoneum,  eroding  the 
bodies  of  the  second,  third  and  fourth  lumbar  vertebras  and 
involving  the  sheath  of  the  right  psoas  muscle.  It  measured 
seven  inches  from  above  downward  and  sLx  inches  transversely 
and  was  filled  with  a  large,  firm,  reddish-white  clot— no  fluid 
blood  except  a  little  at  the  lower  end  in  the  psoas  sheath.  It 
was  a  very  large  hard  clot  and  did  not  seem  to  interfere  with 
the  lumen  of  the  aorta.  The  ligature  was  found  surrounded 
by  thick  connective  tissue  which  completely  concealed  it  from 
view.  The  loop  measured  one-fourth  of  an  inch  in  diameter; 
there  was  no  sign  of  absorption  and  it  was  buried  in  the  coats 
of  the  aorta,  having  cut  through  the  intima  on  the  left,  but  on 
the  right  side  was  separated  from  the  lumen  of  the  vessel  by 
the  intima. 

The  left  common  iliac  artery  was  open  and  continuous  with 
the  lumen  of  the  aorta  above  the  ligature,  while  the  right  com- 
mon iliac  was  completely  closed  by  organized  clot  or  connective 
tissue.     No  atheromatous  patches  were  found  in  the  aorta. 
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DISCUSSION 


Dr.  W.  S.  Halsted,  Baltimore,  Md.: 

It  was  very  gratifying  to  me  to  receive,  about  a  year  ago,  a  letter 
from  Dr.  Vaughan  announcing  that  lie  had  successfully  placed  in  the 
human  subject  a  partially  occluding  band  of  tape  about  the  aorta. 

Those  are  in  error  who  have  stated  that  there  is  no  necrosis  of  the 
aortic  wall  under  the  partially  occluding  ligature  or  band.  The 
included  portion  of  the  wall  always  dies  whether  the  occlusion  is 
partial  or  complete.  The  danger  of  hemorrhage  is  greater  from 
partial  than  from  complete  occlusion,  for  in  the  former  case  the  only 
protection  from  hemorrhage  is  a  new  connective-tissue  capsule  which, 
after  a  time,  embraces  the  band.  When,  however,  the  occlusion  is 
complete  the  necrosed  wall  may  become  converted  into  a  cyhndrical 
fibroid  cord,  the  absorption  and  substitution  taking  place  by  means 
of  capillaries  which  penetrate  the  dead  wall  under  the  band  both  from 
above  and  from  below.  I  am  quite  sure,  as  I  have  repeatedly  stated, 
that,  notwithstanding  much  testimony  to  the  contrary,  union  between 
intimal  surfaces  of  a  large  artery  maintained  in  contact  under  ligatures 
or  bands  cannot  take  place,  for  the  compressed  portion  of  the  wall  of 
the  artery  always  becomes  necrotic. 

A  few  years  ago  Dr.  Reid  and  I  placed  partially  occluding  bands 
about  the  pulmonary  artery  and  were  interested  to  note  how  slowly 
relatively  bands  about  this  artery  cut  through  it.  In  one  dog  sacri- 
ficed about  eighteen  months  after  the  operation  we  found  that  the 
metal  band  had  cut  through  only  along  a  Une  2  or  3  ram.  long  at  its 
upper  edge  and  that  the  protecting  capsule  was  firmest  just  over 
this  linear  defect  in  the  wall  of  the  pulmonary  artery.  We  assumed 
that  the  delay  in  the  cutting  through  and  absorption  of  this  portion 
of  the  wall  of  the  artery  was  due  to  the  fact  that  the  pressure  from 
^\ithin  was  much  less  than  the  aorta,  and  this  being  so,  the  force 
required  to  occlude  the  pulmonary  artery  is  less  than  that  necessary 
to  coarct  the  aorta  to  the  same  degree.  With  this  idea  in  mind,  I 
tested  on  dogs,  about  eighteen  months  ago,  the  effect  on  the  wall  of 
the  vena  cava  of  partially  and  totally  occluding  metal  bands  and 
found,  after  periods  of  six  or  less  months,  that  the  compressed  venous 
wall  was  intact  and  thickened.  Hence  the  greater  the  force  required 
to  occlude  the  vessel,  namely,  the  greater  the  vascular  pressure,  the 
more  rapid  will  be  the  absorption  of  the  necrotic  wall.  When  the 
pressure  from  \vithin  is  nil  or  so  nearly  nil,  as  it  is  in  the  veins,  the 
band  does  not  cut  through. 

It  will  be  interesting  to  determine,  by  further  experimentation  and 
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microscopic  study  of  the  specimens,  the  processes  by  which  the 
infoldings  of  the  venous  wall  under  the  band  eventually  disappear — 
how  the  wall  of  the  coarcted  portion  of  the  vein  loses  its  \\Tinkles  and 
becomes  thickened. 

Dr.  W.  W.  Keen,  Philadelphia,  Pa.: 

I  can  only  say  a  very  few  words  in  reference  to  this  extremely 
interesting  case.  In  1900,  at  the  International  Congress  of  Surgery 
in  Paris,  I  reported  a  case  of  ligation  of  the  aorta  who  lived  for  forty- 
seven  days,  the  longest  case  on  record  up  to  that  time.  Whether  there 
has  been  a  longer  case  since  then  up  to  that  reported  by  Dr.  Vaughan's 
remarkable  case  I  do  not  know,  but  I  venture  to  say  that  no  one  has 
approached  the  length  of  time  after  ligation  of  the  aorta  that  has  been 
reported  in  these  cases.  I  think  it  is  also  a  remarkable  vindication 
of  the  method  devised  by  Dr.  Halsted,  which  certainly  ought  to  be 
followed  hereafter. 

Dr.  George  Tully  Vaughan,  Washington,  D.  C.  (closing): 

I  remember  the  case  of  Dr.  Keen  very  well  indeed.  It  established 
one  fact  which  was  not  very  well  knowm,  and  that  is  the  aorta  can  be 
hgated  above  the  renal  artery  and  not  cause  complete  suppression  of 
urine.  A  French  surgeon  reported  recently  that  such  a  ligation  was 
absolutely  unjustifiable  because  it  would  certainly  cause  the  death 
of  the  patient  from  suppression  of  urine.  I  refer  in  my  paper  to  the 
fact  that  Dr.  Keen's  cases  did  not  have  suppression  of  urine. 

One  word  about  Dr.  Halsted  as  to  occlusion  of  the  artery:  The 
lumen  may  be  closed  by  adhesions.  In  my  case  the  iliac  artery  was 
completely  closed  on  the  right  side.  On  the  left  side  the  ligature 
had  cut  through  the  artery,  but  there  was  a  channel  running  down 
through  the  vessel  and  the  blood  continued  to  flow  through  that, 
this  channel  being  continuous  with  the  aorta  above  the  ligature  and 
with  the  left  iliac  artery  below. 


REINFUSION  OF  BLOOD  IN  HEMORRHAGE 


By  EDWARD  J.  KLOPP,  M.D. 

(By  Invitation.) 

philadelphia 


In  the  spring  of  191 7,  while  doing  a  transfusion  of  blood  by 
the  citrate  method  for  pernicious  anemia,  a  man  who  had  sus- 
tained a  severe  injury  was  brought  to  the  hospital.  We  sus- 
pected intraabdominal  hemorrhage  and  immediate  operation 
was  decided  upon.  The  liver  was  torn  and  the  peritoneal  ca^dty 
contained  a  large  amount  of  fluid  and  clotted  blood.  About 
600  cc  of  fluid  blood  were  bailed  out  into  a  graduate  measure 
which  contained  2  per  cent  citrate  of  soda  solution.  We  had 
intended  to  reintroduce  this  blood  into  the  body  through  a  vein 
at  the  elbow.  An  assistant  upset  the  vessel  containing  the  blood, 
thereby  losing  practically  all  of  it.  An  intravenous  infusion  of 
normal  salt  solution  was  performed.  We  hoped  to  transfuse 
him  with  blood,  but  death  occurred  before  a  donor. could  be 
obtained. 

]My  former  chief,  the  late  Francis  T.  Stewart,  then  suggested 
that  we  reinfuse  patients  with  their  own  blood  in  cases  of 
ruptured  ectopic  gestation.  It  may  be  that  he  had  read  reports 
on  reinfusion  of  blood,  the  article  by  Johann  Thies  and  those 
by  Lichtenstein,  Henschen,  and  Schafer  having  appeared  shortly 
before  this  time. 

The  first  patient  w^e  reinfused  August  14,  1918,  hemorrhage 
being  due  to  a  rupture  of  an  ectopic  pregnancy.  The 
results  were  so  satisfactory  that  we  decided  to  reinfuse  patients 
suffering  with  acute  hemorrhage  into  the  abdominal  or  thoracic 
ca\'ity  when  the  s}Tnptoms  would  justify  such  a  procedure, 


204         klopp:  reinfusion  of  blood  in  hemorrhage 

provided  there  was  no  absolute  contraindication  such  as  infection 
or  contamination  from  a  perforation  of  a  hollow  \dscus,  par- 
ticularly the  intestine. 

Our  report  includes  ii  cases  of  reinfusion  of  blood,  all  due 
to  pelvic  hemorrhage,  i  performed  by  Dr.  Gibbon,  i  by  Dr. 
Billings  and  9  personal  cases,  i  of  which  was  a  failure  in  that 
no  blood  was  transfused.  We  confined  ourselves  to  cases  of 
pelvic  hemorrhage  because  no  other  cases  suitable  for  reinfusion 
presented  themselves  within  the  last  four  or  five  years. 

The  least  quantity  of  blood  reinfused  was  300  cc  (Case  IV), 
and  the  most  was  900  cc  (Case  XI).  In  Case  II,  where  no 
blood  was  reinfused,  the  intern  had  difhculty  to  get  the  flow 
started.  500  cc  of  salt  solution  were  administered  subcu- 
taneously;  little  blood  was  removed  from  her  abdomen.  Time 
was  an  important  factor.  This  patient  died  on  the  third  day. 
We  were  denied  an  autopsy.  The  intern  opened  the  wound 
and  was  of  the  opinion  that  more  bleeding  had  occurred  after 
the  operation.  Would  this  experience  not  argue  against  the 
advisability  of  leaving  blood  in  the  abdominal  ca^dty  in  ruptured 
ectopic  pregnancies  ?  It  is  rather  difficult  to  be  certain  that 
all  bleeding  points  have  been  controlled  absolutely  in  the  pres- 
ence of  a  large  quantity  of  blood.  Her  death  probably  should 
be  ascribed  to  careless  technic  of  the  operator  and  not  because 
there  was  no  transfusion  of  blood.  It  will  be  noted  in  the 
case  report  that  she  had  syphilis. 

The  other  death  (Case  IV)  occurred  in  a  patient  who  had  a 
ruptured  ectopic  pregnancy.  She  was  in  profound  shock  on 
entering  the  hospital.  600  cc  of  blood  were  reinfused  with 
some  difficulty.  The  temperature  never  rose  above  95.2'^  F. 
She  did  not  regain  consciousness  and  died  eighteen  hours  after 
the  operation.  Shock  was  not  entirely  due  to  the  loss  of  blood. 
She  was  found  by  the  ambulance  surgeon  in  a  cold  room  and 
uncovered.  Other  measures  than  reinfusion  had  been  used  to 
combat  shock  without  avail.  The  remaining  9  cases  had  no 
untoward  s>Tnptoms  after  the  operation  and  reinfusion.  There 
were  no  chills,  no  very  high  temperatures  and  no  hemoglobinuria. 
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One  patient  vomited  several  times  after  regaining  conscious- 
ness following  the  operation. 

Credit  has  been  given  to  Johann  Thies,^  of  Leipzig,  as  the 
originator^  of  the  method  of  reinfusion  of  blood.  On  June  15, 
1 914.  in  the  Society  of  Obstetrics  and  G}'necology  of  Leipzig, 
he  reported  3  cases  of  ruptured  extrauterine  pregnancy  in  which 
he  used  the  method.  In  laparotomy  the  blood  was  removed 
with  a  spoon  and  collected  in  a  measure,  strained  immediately 
through  double-ply  muslin  and  diluted  with  physiological  salt 
solution  in  the  proportion  of  3  to  2.  Of  this  mixture  i3^  liters 
were  infused  immediately  after  closing  the  bleeding  tube.  The 
three  patients  recovered.  Convalescence  was  rapid  and  there 
was  no  rise  in  temperature. 

Before  applying  the  method  the  blood  found  in  the  abdominal 
ca\'ity  in  other  cases  was  examined  and  proved  to  be  free  from 
bacteria.  The  erythrocytes  were  unimpaired.  Furthermore, 
in  the  light  test  of  a  greatly  diluted  solution  of  the  mixture 
which  was  to  be  reinfused  no  coagulated  particles  were  seen. 
He  states  that  the  method  is  to  be  limited  to  cases  in  which  no 
pulse  or  severe  collapse  obtain  and  only  with  fresh  bleeding  in 
the  peritoneal  cavity.  If  hematocele  formation  has  begun  and 
no  fresh  outpouring  of  blood  is  at  hand  the  process  is  not  neces- 
sary, as  these  cases  are  not  severe  and  can  be  treated  with 
salt  solution.  He  also  claims  that  transfusion  from  other  persons 
have  values  differing  from  those  of  reinfusion.  The  causes  of 
coagulation  are  no  longer  effective,  as  the  coagulated  blood  is 
not  infused. 

Lichtenstein,^  in  191 5,  reported  10  cases  of  reinfusion  of 
blood,  9  for  ruptured  extrauterine  pregnancies  and  i  for  ruptured 
uterus.  In  2  cases  500  cc  of  sodium  chloride  solution  were 
injected  and  autotransfusion  employed.  Both  cases  were 
fatal.  The  author,  however,  believes  that  heavy  losses  of 
blood  before  operation  rather  than  the  use  of  salt  solution  are 
to  be  blamed  for  the  results.  In  the  remaining  cases  the  blood 
removed  from  the  abdominal  cavity  was  diluted  with  Ringer's 
solution,  beaten  with  wooden  pegs  for  the  purpose  of  defibrin- 


2o6        klopp:  reinfusion  of  blood  in  hemorrhage 

ation,  twice  filtered  through  extrafine  muslin  and  kept  at  body 
temperature  by  means  of  a  water-bath  until  reinfusion.  The 
proportions  in  which  the  blood  and  Ringer 's  solution  were  mixed 
follow:  500  cc  blood  with  1000  cc  Ringer's  solution;  300  with 
150;  250  with  150;  150  with  300;  200  with  600;  200  with  300 
to  400.  The  case  of  uterorupture  was  due  to  the  bursting  of 
the  scar  of  a  Cesarean  section.  Treated  within  two  hours 
after  the  beginning  of  travail,  blood  infusion  was  possible  and 
with  satisfactory  results.  In  3  cases  the  abdominal  ca\dty  was 
bathed  with  Ringer's  solution  before  closure.  Fever  occurred 
in  3  cases. 

E.  Rodelius^  reported  12  cases  of  "extrauterine  rupture," 
all  ultimately  successful.  Transfused  blood  varied  in  amount 
from  400  to  1 100  cc  diluted  with  an  equal  amount  of  salt  solution. 
The  outcome  in  general  was  much  the  same  as  in  cases  in  which 
merely  salt  solution  infusion  was  used.  In  one  case,  however, 
success  was  due  definitely  to  blood  reinfusion.  In  one-half 
of  the  cases  an  effect  in  sense  of  more  rapid  replacement  of 
normal  hemoglobin  values  was  undeniable,  and  this  indepen- 
dently of  the  amount  reinfused;  in  fact,  where  larger  amounts 
of  blood  had  been  reinfused  and  correspondingly  more  satis- 
factory results  had  been  anticipated  these  often  failed  to  appear. 
The  purpose  of  the  blood  is  not  so  much  to  fill  the  system  as  to 
fight  disturbances  brought  about  in  proper  functioning  with 
regard  to  oxygen  transport,  etc.,  through  great  loss  of  red  cor- 
puscles. If  the  danger  of  this  "functional  bleeding-to-death" 
draws  near,  reinfusion  comes  into  its  right  and  salt  solution 
injection  goes  to  the  background.  In  these  cases  there  were 
no  abnormal  urinary  findings;  twice  slight  icterus  occurred. 
It  was  estimated  that  reinfusion  shortened  convalescence. 

Arnim*  reported  12  cases  of  reinfusion  in  pelvic  hemorrhage. 
The  blood  was  strained  into  a  vessel  containing  warm  physio- 
logical salt  solution.  One  death  occurred  on  the  third  day 
which  was  ascribed  to  sepsis.  In  3  other  cases  they  report  ill 
effects. 

Vago''  suggests  intravenous  infusion  in  cases  of  acute  anemia; 
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intramuscularly,  if  intravenous  fails;  and  in  lighter  cases, 
rectally.     Of  3  cases  reinfused  i  died  from  sepsis. 

M.  Friedman^  advises  the  slow  infusion  of  blood  diluted  with 
normal  salt  solution.  He  agrees  with  Arnim  that  slow  infusion 
is  conducive  to  good  results.  He  has  not  experienced  any  bad 
toxic  effects  since  using  this  method. 

Lichtenstein*  is  very  enthusiastic  regarding  the  cases  of 
reinfusion  thus  far  reported.  The  funnel  method  of  infusion 
was  not  always  satisfactory;  he  therefore  made  use  of  a  valve 
syringe,  with  gratif>dng  results.  In  this  report  he  mentions 
26  cases  reinfused,  all  recovering.  He  states  that  Dr.  Ranft, 
in  the  Zentralhlatt  for  Surgery,  1918,  No.  47,  reported  a  case  of 
rupture  of  the  spleen  with  reinfusion  and  recoverv. 

According  to  Kulenkampf^  up  to  the  end  of  19 19  there  were 
43  cases  of  reinfusion  made  known  in  the  medical  literature. 
Of  these  1 1  cases  are  of  special  interest,  2  being  ruptured  spleens 
and  9  ruptured  uteri. 

Schweitzer^"  and  Eberle^^  each  report  a  case  of  hemolysis 
following  reinfusion  of  blood.  Schweitzer  had  2  deaths  in  21 
cases  of  reinfusion;  i  died  with  the  s}Tnptoms  of  hemorrhage, 
the  other  had  hemoglobinuria,  death  occurring  on  the  eighth 
day.     This  death  must  be  attributed  to  reinfusion. 

We  have  knowledge  of  15  reinfusions  ha\'ing  been  performed 
in  cases  of  pelvic  hemorrhage  with  uniformly  good  results. 
None  of  these  cases  have  been  reported. 

It  must  be  admitted  that  it  is  an  unnecessary  procedure  in 
the  average  case  of  ruptured  ectopic  pregnancy.  The  mortaUty 
rate  is  not  very  high.  Arnim  states  that  in  the  Women's 
CHnic,  University  of  Kiel,  during  1910  to  1919,  there  were  351 
cases  of  extrauterine  gravidity,  8  of  which  died.  My  infor- 
mation is  not  accurate  as  to  rupture  of  all  of  these  cases.  Of  107 
consecutive  cases  of  ruptured  ectopic  pregnancies  treated,  in 
the  G}Tiecological  Department  of  the  Jefferson  Hospital,  Phila- 
delphia, there  were  8  deaths.  This  includes  deaths  from  all 
causes.  Several  of  these  cases  were  curetted  by  the  family 
physician  before  they  were  sent  to  the  hospital. 
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In  our  cases  the  period  of  convalescence  was  more  comfort- 
able and  diminished.  In  the  graver  cases,  such  as  are  some- 
times characterized  by  a  rapid  and  almost  imperceptible  pulse, 
recurrent  attacks  of  syncope^  cyanotic  pallor,  incontinent  feces, 
etc.,  reinfusion  should  be  performed.  Even  though  a  hospital 
has  a  list  of  typed  donors  they  cannot  always  be  secured  promptly 
or  the  proper  individual  may  not  be  on  hand  to  match  the  blood. 
However,  in  every  case  of  severe  hemorrhage  we  think  it  highly 
desirable  to  secure  a  suitable  donor  at  the  earliest  possible 
moment. 

Grant^2  reported  a  case  of  autotransfusion  in  the  service  of 
Dr.  C.  H.  Frazier  at  the  University  of  Pennsylvania  Hospital. 
His  red  cell  count  on  admission  was  6,850,000,  with  hemoglobin 
no  per  cent.  Twenty-four  hours  prior  to  operation  for  sub- 
occipital tumor  500  cc  of  blood  were  withdrawn  and  mixed 
with  two-tenths  of  i  per  cent  citrate  of  soda  solution  and  kept 
in  a  refrigerator.  After  the  operation  the  blood  was  retrans- 
fused.  Convalescence  was  favorable.  They  suggest  that  auto- 
transfusion might  be  considered  in  other  cases. 

In  January,  1922,  a  young  woman  who  had  been  shot  in  the 
abdomen  was  admitted  to  the  service  of  Dr.  J.  Chalmers 
Da  Costa  at  the  Jefferson  Hospital.  There  was  a  wound  of 
entrance  and  a  wound  of  exit.  There  were  unmistakable  signs 
of  intraabdominal  hemorrhage.  She  were  operated  upon  im- 
mediately by  Dr.  Thomas  A.  Shallow.  One  liter  of  blood  was 
baled  out  of  the  abdomen  and  injected,  untreated,  into  a  vein 
at  the  elbow.  The  abdomen  was  packed  and  closed  quickly. 
On  account  of  the  enormous  blood  loss,  1800  cc  of  normal  saline 
were  infused.  After  the  blood  transfusion  the  color  and  pulse 
improved,  but  after  the  infusion  of  salt  solution  something 
seemed  to  give  way.  She  suddenly  died  (verbal  communi- 
cation from  Dr.  Codd,  who  did  the  transfusion).  It  was  his 
opinion  that  he  gave  too  much  fluid.  Autopsy  disclosed  a  per- 
foration of  the  aorta  and  the  pancreas. 

Upon  two  occasions  we  were  able  to  collect  blood  from  the 
abdomen  caused  by  bullet  wounds,  but  could  not  reinfuse  on 
account  of  intestinal  wounds;    we  feared   contamination. 
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In  recent  years  we  have  learned  that  the  Hfe  of  transfused 
erythrocytes  is  much  longer  than  previously  supposed.  Wearn, 
Warren  and  Ames^^^  studied  8  cases  of  transfusion  for  anemia, 
4  of  whom  had  pernicious  anemia  and  4  of  secondary  anemia, 
accompan>ing  advanced  nephritis.  All  were  studied  by  the 
Ashby  method.  In  these  8  cases  the  average  length  of  life  of 
the  transfused  cells  was  eighty-three  days.  The  average  length 
of  life  of  the  reinfused  cells  in  hemorrhage  is  yet  to  be  deter- 
mined. 

Arrest  of  hemorrhage  often  has  followed  transfusion  of  blood 
for  hemorrhagic  anemia.  The  coagulation  time  of  hemophiliacs 
has  been  greatly  reduced  temporarily.  Bernheim^^  apparently 
has  checked  duodenal  hemorrhage  after  a  citrate  transfusion 
where  horse  serum  had  failed.  Horse  serum  may  lose  its 
popularity  for  the  control  of  hemorrhage. 

Love^^  and  Lewisohn^^  observed  that  the  coagulation  time 
could  be  reduced  by  autotransfusion.  The  blood  was  aspirated 
into  a  syringe  of  20  cc  capacity  and  reinjected  without  detaching 
from  the  needle.  This  was  repeated  until  several  hundred 
cubic  centimeters  were  thus  treated.  It  is  well  known  that 
contact  with  a  foreign  body  substance  shortens  the  coagulation 
time  of  normal  blood. 

We  do  not  know  what  effect  reinfusion  has  on  the  coagulation 
time  in  cases  of  hemorrhage.  We  failed  to  make  coagulation 
tests  in  our  series  of  cases.  We  neglected  to  take  the  blood- 
pressure;     this  would   have   been   an   interesting   observation. 

In  several  of  our  cases  (one  absolute  failure)  the  reinfusion 
of  the  blood  was  attended  with  some  difficulty.  This  may  be 
attributed  to  the  inexperience  of  the  assistant  frequently  assigned 
to  this  work. 

The  technic  which  we  have  followed  is  simple:  An  assistant 
is  ready  to  expose  a  vein  at  the  bend  of  the  elbow  as  soon  as 
the  abdomen  is  opened.  The  blood  is  bailed  out  of  the  abdomen 
with  a  cup  of  75  cc  capacity  and  transferred  to  a  graduate 
measure  placed  in  a  basin  of  warm  water.  A  clamp  may  be 
applied  to  control  hemorrhage  while  the  blood  is  being  collected. 
Am  Surg  14 
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After  running  a  small  quantity  of  salt  solution  into  the  vein 
through  a  funnel  and  cannula  the  blood  is  strained  through 
six-ply  fine-meshed  gauze  directly  into  the  funnel.  The  reinfus- 
ion  is  well  under  way  by  the  time  the  operation  is  finished. 
Citration  is  unnecessary  in  cases  of  ruptured  extrauterine 
pregnancy,  although  we  used  the  citrate  method  in  some  of 
our  cases. 

Conclusion.  Reinfusion  of  blood  is  easily  accomplished 
and  does  not  prolong  the  operation  more  than  two  or  three 
minutes. 

The  blood  should  be  dipped  out  of  the  abdomen  with  a  cup 
or  spoon,  and  not  squeezed  out  of  a  sponge  as  recommended  by 
some  Germans.  Blood  cells  are  delicate  and  should  be  handled 
carefully. 

Hemolysis  may  occur  with  the  use  of  hypotonic  salt  solution. 
We  should  be  careful  to  rule  out  this  factor  before  blaming  it 
on  one's  own  blood,  when  salt  solution  has  been  mixed  with  the 
blood  before  reinfusion. 

Reinfusion  should  not  be  used  routinely  in  cases  of  ruptured 
ectopic  pregnancy  but  should  be  employed  in  the  cases  in  which 
the  loss  of  blood  has  caused  desperate  s>Tnptoms. 

Blood  left  in  the  abdomen  does  absorb.  It  may  cloud  the 
field  of  operation  and  make  hemostasis  uncertain;  it  may 
become  infected,  thereby  necessitating  subsequent  drainage 
or  perhaps  cause  sepsis. 

Dilution  of  the  blood  with  salt  solution  is  unnecessary.  Citra- 
tion may  be  advantageous  in  cases  of  hemorrhage  other  than 
those  of  ectopic  pregnancy. 

In  our  series  of  cases  there  were  no  untoward  symptoms. 
The  death  case  (Case  IV)  we  do  not  attribute  to  reinfusion. 


CASE   REPORTS 

Case  L— Pennsylvania  Hospital,  No.   2507;    service  of  Dr. 
Stewart.     Operation,   August    14,    1918.     Mrs.   A.    S.,   white. 


KLOPP:   REINFUSION   of   blood   in  hemorrhage  211 

aged  thirty-four  years.  Two  living  children,  last  six  years  old; 
one  miscarriage  two  years  ago.  Menstrual  history,  always 
normal.  Last  period,  in  May,  similar  in  all  respects  to  previous 
ones.  No  operation;  no  injuries.  One  week  ago  she  had 
sudden  severe  pain  in  the  right  lower  chest,  lasting  two  hours. 
On  August  13  had  return  of  this  pain  and  at  the  same  time  had 
pain  in  the  right  lower  abdomen.  She  became  weaker;  pain 
continued ;  family  physician  made  diagnosis  of  ruptured  ectopic 
pregnancy.  There  was  no  vaginal  bleeding.  Pulse  rapid; 
scarcely  perceptible.  Immediate  operation.  On  opening  the 
peritoneum  blood  welled  forth;  600  cc  fluid  blood  collected, 
strained  and  reinfused,  using  vein  at  elbow.  Patient  reacted 
slowly;  500  cc  salt  solution  intravenously.  Abdominal  cavity 
contained  few  clots,  which  were  removed.  Fetus  free  in  abdo- 
men. Right  tube  and  ovary  removed.  Good  reaction  from 
anesthetic;  no  vomiting. 

Postoperative  course  uneventful.  Moderate  rise  in  tem- 
perature. Urine  negative.  Hemoglobin:  August  15,  25  per 
cent;  August  19,  30  per  cent;  September  2,  55  per  cent.  Dis- 
charged September  6,  1918. 

Case  II.— Pennsylvania  Hospital,  No.  3954;  service  of  Dr. 
Stewart.  Operation,  December  8,  1918.  Mrs.  A,  S.,  white, 
aged  thirty-four  years.  Left  tube  and  ovary  removed  a  year 
ago.  Had  been  treated  for  syphilis  in  this  hospital.  Detailed 
personal  history  not  obtained.  On  admission  she  was  very 
pale;  temperature  96.2°;  pulse,  100;  respiration,  32.  Signs 
of  fluid  in  the  abdomen.  Immediate  operation.  Abdomen 
contained  large  amount  of  fluid  and  clotted  blood.  Clots  and 
500  cc  fluid  blood  removed.  Intravenous;  not  successful. 
Patient  became  rapidly  worse;  goodly  amount  of  fluid  blood 
left  in  the  abdomen.  Gestation  sac,  tube  and  ovary  removed; 
hurried  closure. 

Postoperative  Course.  Hypodermoclysis  of  salt  solution.  Fair 
reaction  the  following  day.  Much  morphin  for  pain.  Highest 
temperature,  100.2°.     Sudden  death  on  the  third  day. 
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Urine.  Heavy  cloud  of  albumin;  pus  cells;  hyaline  casts. 
Autopsy  not  done.  Intern  reopened  wound;  he  thought  that 
there  had  been  more  bleeding  since  the  operation.  On  account 
of  blood-bathed  structures  all  bleeding  points  may  not  have 
been  controlled  properly.  Neither  blood  nor  salt  solution  were 
given  intravenously. 

Case  III.— Pennsylvania  Hospital,  No.  4240;  service  of 
Dr.  Stewart.  Operation,  January  2,  1919.  Mrs.  J.  S.,  white, 
aged  thirty- two  years.  One  miscarriage;  curettage.  Menses 
normal;  last  period  two  weeks  ago;  no  vaginal  bleeding  since. 
Pain  in  right  lower  abdomen  four  days  ago,  not  severe.  Eight 
hours  before  operation  had  severe  pain  in  the  right  lower 
quadrant;  fainted  several  times.  Very  pale;  pulse  rapid; 
temperature  96°,  restless  and  apparently  suffering  great  pain. 
Signs  of  fluid  in  abdomen.  Immediate  operation.  Abdomen 
contained  large  amount  of  blood  and  few  clots;  blood  bailed 
out,  strained,  reinfused  about  450  cc.  Right  ovary  large, 
ruptured;  no  evidence  of  ectopic.  Tube  and  ovary  removed. 
Usual  closure.  Intern  failed  to  infuse  blood.  Infusion  per- 
formed by  surgeon  after  completing  operation. 

Postoperative  Notes.  Pulse  not  perceptible  on  return  to 
recovery  ward;  hot  coffee  enema.  Four  hours  later  i  liter  of 
salt  solution  subcutaneously.  Good  reaction;  vomited  the 
following  day. 

January  18,  stitch  abscess.     Discharged,  January  25. 

Pathological  Diagnosis.  Sections  of  a  smooth-walled  cyst 
with  fairly  well-advanced  corpus  luteum  in  wall.  Diagnosis: 
Simple  cyst  of  ovary. 

Remarks.  Salt  solution  intravenously  during  the  operation 
might  have  brought  about  better  and  more  speedy  reaction. 
The  intern  to  whom  this  was  entrusted  failed  to  introduce  either 
blood  or  salt  solution. 

Case  IV.— Pennsylvania  Hospital,  No.  705;  service  of  Dr. 
Stewart.     Operation,  March  29,  1919.     Mrs.  R.  L.,  aged  twenty- 
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nine  years.  Symptoms  and  signs  of  intraabdominal  hemorrhage. 
Pulse,  170.  Only  history  obtained  was  that  of  an  operation 
for  ruptured  ectopic  pregnancy  four  years  ago.  Immediate 
operation;  600  cc  of  blood  bailed  out  of  the  abdomen,  strained, 
reinfused  slowly.  Pulse  immediately  after  operation,  150; 
temperature,  95.2°.  Death  occurred  about  eighteen  hours 
later. 

Remarks.  Patient  was  found  in  a  cold  room;  she  was  very 
restless  and  uncovered.  We  think  death  w^as  not  due  to  the 
reinfusion  of  blood.  Prolonged  exposure  to  cold  may  have  been 
a  contributing  factor. 

Case  V.— Pennsylvania  Hospital,  No.  3169;  service  of  Dr. 
Gibbon.  Operation,  August  12,  1920.  Mrs.  M.  M.,  aged 
thirty  years.  Two  children;  last  twenty- two  months  old. 
One  premature  birth  in  1918.  Menses  regular,  four  days' 
duration;  last  normal  period,  June  13  to  17  and  lasting  a  week, 
and  then  reappeared  in  varying  amounts  to  date.  On  August 
II  she  was  seized  with  sharp  pain  in  the  left  lower  abdomen. 
When  admitted  to  the  hospital  her  temperature  was  99.3°; 
pulse,  80;  respiration,  24.  The  following  day  there  was  another 
attack  of  severe  abdominal  pain;  her  pulse  went  from  88  to 
140.     Definite  signs  of  intraabdominal  hemorrhage. 

Operation.  500  cc  of  blood  bailed  out  of  abdomen,  strained, 
reinfused.  There  was  a  ruptured  left  tubal  pregnancy;  tube 
and  ovary  removed. 

Recovery  uneventful.     Discharged,  August  26,   1920. 

Case  VL— Pennsylvania  Hospital,  No.  3549;  service  of  Dr. 
Gibbon.  Operation,  September  i,  1920.  Mrs.  C.  M.,  aged 
twenty-eight  years.  Six  normal  deliveries,  the  last  ten  months 
ago;  no  menstrual  periods  since  last  delivery.  Cramp-Hke 
pain  in  the  lower  abdomen  for  the  past  month ;  vaginal  bleeding 
for  two  days.  Sudden  abdominal  pain  a  few  hours  before 
operation.  Ruptured  ectopic  pregnancy  suspected;  definite 
signs  of  fluid  in  the  abdomen.     Immediate  operation.     300  cc 
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of  blood  removed,  strained  into  measure  containing  2  per  cent 
sodium  citrate,  reinfused.  Many  large  clots  in  the  pelvis  were 
removed.  No  evidence  of  ectopic  pregnancy.  Hemorrhage 
probably  due  to  ruptured  corpus  luteum  on  the  left  side.  Left 
tube  and  ovary  removed. 

Recovery  uneventful.     Discharged  September  18,   1920. 

Case  VII.— Pennsylvania  Hospital,  No.  6004.  Operated 
upon  by  Dr.  Gibbon,  January  26,  1921.  Mrs.  M.  S.,  aged  thirty 
years. 

Diagnosis.  Ruptured  ectopic  pregnancy.  About  600  cc  of 
blood  bailed  out  of  the  abdomen  into  a  measure  containing 
2  per  cent  sodium  citrate  solution.  After  straining  the  citrated 
blood  was  reinfused  at  the  elbow.  The  patient  made  a  good 
recovery. 

Case  VIII.— Pennsylvania  Hospital,  No.  3910;  service  of 
Dr.  Gibbon;  operation  by  Dr.  Billings,  September  16,  192 1. 
Mrs.  V.  B.,  aged  thirty-four  years. 

Diagnosis.  Ruptured  ectopic  pregnancy.  600  cc  citrated 
blood  reinfused  as  in  Case  VII.  There  were  no  untoward  symp- 
toms.    Recovery  satisfactory. 

Case  IX.— Jefferson  Hospital;  serivce  of  Dr.  Gibbon.  Miss 
J.  H.,  aged  twenty-six  years.  Operation,  February  5,  192 1. 
Complains  of  pain  in  the  right  chest  and  abdomen;  two  attacks 
of  pneumonia;  operation  in  191 7  for  acute  appendicitis;  oper- 
ation two  years  later  for  incisional  hernia;  operation  in  191 5 
for  tuberculous  glands  of  the  neck.  Influenza  in  1918;  night- 
sweats;  hemoptysis  a  year  ago;  has  lost  weight.  Menses 
established  at  twelve;  regular;  last  period  in  December.  Par- 
oxysmal abdominal  pain  for  two  weeks;  considerable  pain  in 
the  upper  right  chest;  constipated;  vomited  three  times  in 
two  weeks.  Vaginal  bleeding  for  three  weeks.  Skin  and 
mucous  membranes  are  pale;  lungs  suggestive  of  tuberculosis. 
Admitted  to  hospital,  January  29,  192 1.    Abdomen  apparently 
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contains  fluid;  pelvic  examination  very  painful  and  unsatis- 
factory; indefinite  mass  in  the  left  tuboovarian  region.  Pro- 
visional diagnosis:  Tuberculous  peritonitis.  Severe  abdominal 
pain,  February  5,  192 1.  Operation  decided  upon.  Nitrous 
oxide-oxygen  anesthesia.  The  abdominal  ca\ity  contained 
a  large  amount  of  blood.  480  cc  were  citrated  and  reinfused. 
There  was  a  rupture  of  a  left  tubal  pregnancy;  tube  and  ovary 
were  removed.  The  right  tube  was  occluded,  distended  and 
tortuous;    it  also  was  removed. 

Remarks.     Pulse  during  operation,  160;    after  operation,  112. 

Blood  examinations:  Hemoglobin  before  reinfusion,  30  per 
cent;    hemoglobin  after  reinfusion,  38  per  cent. 

February  6.  Hemoglobin,  48  per  cent.  White  blood  cells, 
15,400.  Red  blood  cells,  3,320,000.  Polynuclears,  88  per  cent. 
Large  mononuclears,  o.  Small  mononuclears,  10  per  cent. 
Basophiles,  o.     Transitionals,  2  per  cent. 

February  23.  Hemoglobin,  63  per  cent.  White  blood  cells, 
11,400.  Red  blood  cells,  3,220,000.  Polynuclears,  64  per 
cent.  Large  mononuclears,  6  per  cent.  Small  mononuclears. 
27  per  cent.     Basophiles,  2  per  cent.     Transitionals,  i  per  cent. 

Specimen  of  blood  removed  from  abdomen. 

Hemoglobin,  99  per  cent.  White  blood  cells,  8600.  Red 
blood  cells  3,710,000.  Polynuclears,  86  per  cent.  Large 
mononuclears,  8  per  cent.  Small  mononuclears,  4  per  cent. 
Basophiles,  2  per  cent.     Transitionals,  o. 

Discharged,  February  24,  192 1. 

Eight  months  later  she  was  being  treated  for  well-advanced 
pulmonary  tuberculosis. 

Case  X.— Jefferson  Hospital,  No.  K-2530.  Mrs.  B.  H., 
aged  twenty-six  years;  operation,  September  25,  192 1.  Two 
normal  births,  last  one  five  years  ago;  no  miscarriages;  last 
menstrual  period  ten  weeks  ago.  About  a  month  ago  she 
instituted  means  to  bring  on  a  miscarriage.  Slight  bleeding 
past  three  weeks.  Referred  to  hospital  by  Dr.  H.,  September 
21,  192 1.  Abdomen  distended,  very  tender;  uterus  enlarged; 
cervLx  soft;    bulging  of  fornices;    temperature,  100°. 
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September  25.  Sudden  sharp  pain  in  the  right  lower  abdo- 
men.    Hemoglobin,  24  per  cent;    shocked. 

Operation.  Ether  anesthesia;  abdomen  contained  a  large 
amount  of  blood;  it  was  bailed  out,  strained,  and  750  cc  were 
reinfused.  There  was  a  rupture  of  a  right  tubal  pregnancy; 
tube  and  ovary  were  removed. 

Hemoglobin  38  per  cent  after  operation.     Recovery  uneventful. 

Remarks.  September  30.  Hemoglobin,  56  per  cent.  Red 
blood  cells,  3,230,000.  Because  of  the  attempted  abortion 
we  were  unable  to  make  an  accurate  diagnosis  on  the  day  she 
entered  the  hospital. 

Case  XI.— Jefferson  Hospital.  Operation,  January  i,  1922. 
Mrs.  N.  W.,  aged  thirty-six  years;  four  children;  irregular 
vaginal  bleeding  for  three  weeks.  Operated  upon  four  years 
ago  for  ruptured  ectopic  pregnancy.  Saw  her  in  consultation 
with  Dr.  F.,  two  weeks  ago.  Diagnosis,  ectopic  pregnancy. 
Entered  Pennsylvania  Hospital,  December  22,  1921;  declined 
operation  on  account  of  approaching  holiday.  Rupture  occurred 
on  evening  of  January  i,  1911;  sent  to  Jefferson  Hospital; 
immediate  operation;  pulseless;  900  cc  of  blood  reinfused  with 
astonishing  results.     Ruptured  tube  and  ovary  removed. 

Convalescence  very  satisfactory. 


REINFUSION   OF   BLOOD   IN  HEMORRHAGE  217 


Bibliography 

1.  Thies,  J.:  Zur  Behandlung  der  Extrauterinegraviditat,  Zentralblatt 
fur  Gynakologie,  June  15,  1914,  No.  34,  xxxviii,  2;  1191. 

2.  Burgkhardt,  F.:  Zur  Urheberschaft  der  Eigenblutinfusion,  Zentral- 
blatt fiir  Gynakologie,  July  3,  1920,  No.  27,  xliv,  2;  724. 

3.  Lichtenstein,  P.:  Eigenbluttransfusion  bei  Extrauterinegraviditat  und 
Uterusruptur,  Miinchener  medizinische  Wochenschrift,  November  23,  1915, 
No.  47,  Ixii,  1597. 

4.  Rodelius,  E.:  Die  Eigenbluttransfusion  bei  geplatzer  Tubargraviditat, 
Berliner  klinische  Wochenschrift,  September  i,  1919,  No.  35,  Ivi,  820. 

5.  Amim,  Ema  V.:  tJeber  Reinfusion  von  Eigenblut  bei  Extrauterine- 
graviditat, Zentralblatt  fiir  Gynakologie,  1919,  No.  48,  p.  971. 

6.  Vago,  A.:  tJeber  die  Anwendung  der  Bliittransfusionen  auf  dem 
Gebiete  der  Geburtschilfe  und  Gynakologie,  Zentralblatt  fiir  Gynakologie, 
September  25,  1920,  No.  39,  xliv,  2;  1087. 

7.  Friedman,  M.:  Technik  der  Eigenbluttransfusion  bei  Extrauterine- 
graviditat, Zentralblatt  fiir  Gynakologie,  1920,  No.  16,  p.  398. 

8.  Lichtenstein,  P.:  Technisches  zur  Eigenbluttransfusion  bei  Extra- 
uterinegraviditat, Zentralblatt  fiir  Gynakologie,  May,  1919,  No.  22,  p.  433. 

9.  Kulenkampf,  D.:  Die  Technik  der  Laparatomie  bei  der  Eigenblut- 
infusion, Zentralblatt  fiir  Gynakologie,  April  17,   1920,  No.   16,  p.  396. 

10.  Schweitzer,  B.:  Erfahrungen  mit  der  Eigenbluttransfusion  bei  Extra- 
uterinegraviditat, Miinchener  medizinische  Wochenschrift,  192 1,  Ixviii,  701. 

11.  Eberle,  D.:  Schweizerische  medizinische  Wochenschrift,  Basel,  Octo- 
ber 21,  1920,  No.  43,  1,  961. 

12.  Grant,  F.  C. :  Autotransfusion,  Annals  of  Surgery,  August,  192 1, 
No.  2,  Ixxiv,  253. 

13.  Wearn,  Warren  and  Ames:  The  Length  of  Life  of  Transfused  Erythro- 
cytes in  Patients  with  Primary  and  Secondary  Anemia,  Archives  of  Internal 
Medicine,  April  15,  1922,  No.  4,  vol.  xxix. 

14.  Bernheim,  B.  M.:  Sodium  Citrate  Blood  Transfusion,  Journal  of  the 
American  Medical  Association,  August  4,  1917,  No.  5,  Ixix,  359. 

15.  Love,  B.  S.:  Autotransfusion  for  Hemorrhage,  Medical  Record, 
January  8,  192 1. 

16.  Lewisohn:     Medical  Record,   1920,  xcviii,  436. 


2l8  DISCUSSION 


DISCUSSION 


Dr.  W.  S.  Halsted,  Baltimore,  Md.: 

Dr.  Klopp's  admirable  paper  has  for  me  a  special  interest,  for  my 
first  published  contribution  to  surgery  was  an  article  which  appeared 
nearly  forty  years  ago  in  the  Annals  of  Surgery.  At  the  old  Chambers 
Street  Hospital,  a  reUef  branch  of  the  New  York  Hospital,  we  saw 
many  cases  of  gas  poisoning,  most  of  them  contributed  by  the  night 
boats  plying  between  New  York  and  pomts  along  the  Long  Island 
Sound.  In  a  number  of  instances  I  practised  what  I  termed  refusion. 
The  patients  would  be  freely  bled,  and  their  blood,  defibrinated, 
returned  to  them  by  way  of  the  radial  artery — a  centripetal  arterial 
transfusion.  The  idea  of  purifying  and  refunding  the  poisoned  blood 
occurred  to  me  on  reading  Hermann's  Physiology.  Hermann  called 
attention  to  the  fact  that  nitrogen  monoxide  can  liberate  the  carbonic 
oxide  of  the  carbon-oxy-hemoglobin  and  forms  a  stronger  combination 
with  hemoglobin  than  carbonic  oxide  does,  and  several  physiologists 
found  subsequently  that  air  can  in  a  few  minutes  free  carbonic  oxide 
from  hemoglobin  if  passed  forcibly  and  in  large  quantities  through  the 
poisoned  blood. 

The  results  in  some  of  our  cases  were  remarkable.  Patients  who 
were  comatose  would,  after  bloodletting,  promptly  become  conscious 
and  even  quite  rational,  and  on  refusion  of  their  defibrinated  and 
depoisoned  blood  would  improve  still  further,  as  evidenced  particularly 
by  their  color  and  the  force  of  the  pulse. 

Von  Graefe  was  the  first  to  suggest  centrifugal  and  Landois  the  first 
to  recommend  centripetal  arterial  transfusion.  Hueter  advocated 
arterial  transfusion  in  preference  to  venous  because  the  blood  courses 
more  slowly  to  the  heart  and  the  capillaries  filter  off  air  vesicles  and 
any  solid  particles  accidentally  introduced.  So  far  as  I  know  these 
cases  of  mine  at  the  Chambers  Street  Hospital  are  the  only  ones 
recorded  of  centripetal  arterial  transfusion  in  the  human  subject. 
It  is  not  quite  clear  to  me  why  depleting  tiansfusion  is  so  seldom 
practised  in  cases  of  gas  poisoning.  In  these  days  of  blood- matching 
the  procedure  would  be  lelatively  simple. 

Dr.  a.  MacLaren,  St.  Paul,  Minn.: 

Dr.  Klopp  mentioned  a  death  follo\\ing  infusion  of  salt  solution 
which  seems  to  me  to  compare  with  an  experience  of  my  own.  In  my 
earlier  days  of  practice  I  was  called  to  a  farmhouse  in  the  country  to 
see  a  case  of  excessive  hemorrhage  in  a  case  of  placenta  previa.  The 
physician  in  attendance  was  very  clever.     He  had  packed  the  vagina 
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with  a  bath  towel  and  had  stopped  the  uterine  hemorrhage.  The 
bath  towel  was  still  in  place  and  the  woman  undelivered.  She  was 
almost  pulseless,  white  and  in  a  desperate  condition.  The  family 
understood  that  she  was  almost  sure  to  die  whether  anything  was  done 
or  not.  A  Cesarean  section  was  done  and  the  placenta  removed 
before  the  tampon  was  removed.  Then  the  tampon  was  removed  and, 
through  the  wound  above,  the  vagina  was  very  gently  irrigated.  The 
uterus  was  closed  and  she  was  watched  for  an  hour  longer.  She 
gradually  rallied  and  was  in  good  condition,  but  before  lea\dng  her 
and  going  to  the  doctor's  home,  fifteen  miles  away,  we  stimulated  her 
and  gave  her  a  salt  infusion.  About  a  pint  was  run  into  her  basilic 
vein,  and  inside  of  fifteen  minutes  she  had  a  watery  hemorrhage  from 
the  uterus  and  in  another  fifteen  minutes  she  died. 

Dr.  John  H.  Gibbon,  Philadelphia,  Pa.: 

I  feel  that  this  contribution  of  Dr.  KJopp  is  worthy  of  this  Associa- 
tion. The  one  case  that  I  had  was  of  ruptured  ectopic  pregnancy. 
I  found  the  woman  d\ang — ^she  was  absolutely  pulseless — and  at  the 
conclusion  of  the  operation  she  went  off  the  table  conscious,  with  a 
good  pulse,  and  made  a  good  recovery.  It  was  really  the  most 
dramatic  result  of  transfusion  I  have  ever  seen.  It  seems  to  me 
there  -will  be  many  instances  where  we  can  sa\'e  life  by  this  method. 


EXPERIENCE  IN  THE  SURGICAL  TREATMENT  OF 
UNILATERAL  PULMONARY  TUBERCULOSIS 


By  EDWARD  ARCHIBALD,  M.D. 

MONTREAL,   CANADA 


One  significant  example  among  many  of  the  extraordinary- 
progress  of  medical  science  during  the  last  half  century  is  found 
in  the  history  of  the  therapeutics  of  pulmonary  tuberculosis. 
Hippocrates  thought  of  consumption  as  practically  hopeless, 
and  our  grandfathers  regarded  it  in  no  other  way.  The  lapse 
of  two  thousand  years  showed  but  little  advance  in  the  cure  of 
this  disease.  Then,  of  a  sudden,  within  the  space  of  fifty  years, 
appear  three  great  landmarks  of  progress.  Brehmer  and  his 
student,  Detweiler,  in  the  middle  third  of  the  last  century, 
revolutionized  the  treatment  of  pulmonary  tuberculosis  with 
that  method  which  we  now  call  "hygienic"— fresh  air,  forced 
feeding  and  rest— and  Trudeau,  of  Saranac  Lake,  brought  all 
this  to  the  notice  of  the  profession  in  this  country  over  thirty 
years  ago.  The  second  landmark  was  the  discovery  of  artificial 
pneumothorax  by  Forlanini  in  the  eighties,  and  no  one  now 
disputes  the  extraordinary  eftect  for  good  which  that  procedure 
exercises  in  selected  cases.  And  the  third  landmark  is  found 
in  the  operative  treatment  of  such  patients  as  remain  insufficiently 
benefited  by  hygienic  treatment  and  in  whom  artificial  pneumo- 
thorax is  found  impossible  of  execution.  We  are  not  in  this 
country  accustomed  to  consider  ourselves  behind  the  times  in 
matters  of  surgical  progress,  yet  in  this  subject  we  are  undeni- 
ably backward.  It  must  be  admitted  that  the  surgical  role 
in  this  drama  has  been  imagined,  written  and  played  almost 
exclusively  by  the  Germans  and  the  Swiss.     Friedrich,  of  Mar- 
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burg,  and  Henschen,  Sauerbruch's  assistant,  both  read  articles 
on  this  subject  before  this  society  previous  to  the  war.  Later 
came  those  of  Scandinavia,  England,  and  France,  while  we  on 
this  side  of  the  water  come  last.  It  should  be  recalled,  how- 
ever, that  in  1909,  Freeman,  of  Denver,  advised  the  resection  of 
a  few  ribs  anteriorly  over  the  diseased  apex  and  proposed  a 
truss  for  local  pressure  upon  the  indrawn  area.  I  have  found 
very  few  other  references  in  American  literature  to  this  sub- 
ject. Meyer,  Shortle,  the  writer,  and  one  or  two  others  have 
reported  isolated   cases. 

As  the  result  of  somewhat  particular  circumstances  my  own 
interest  in  the  problem  was  early  aroused,  and  my  first  case 
dates  back  to  191 2.  The  second  patient  came  in  1914.  Then 
the  war  intervened;  but  since  1917  I  have  had  13  other  cases. 
It  is  on  the  basis  of  this  material  that  I  venture  to  make  this 
communication. 

The  operation  at  present  understood  under  the  term  of  extra- 
pleural thoracoplasty  has  been  now  pretty  well  standardized 
by  Sauerbruch,  and  consists,  briefly,  in  the  resection  of  the  first 
or  second  to  the  tenth  or  eleventh  ribs  posteriorly.  Various 
lengths  of  the  ribs  are  taken  out.  The  periosteum  is  usually 
left.  The  operation  is  always  posterior  and  must  practically 
always  begin  over  the  lower  lobe  and  be  finished  over  the  upper. 
It  is  done  preferably  in  one  stage,  but  very  frequently  in  two. 

The  object  of  the  operation  is  twofold:  On  the  one  hand  to 
compress  the  lung  by  the  inward  spring  of  the  sectioned  ribs, 
and  on  the  other  hand  to  set  the  lung  at  physiological  rest. 
The  spring  of  the  ribs  is  very  considerable.  Often,  after  resect- 
ing from  three  to  four  inches  of  any  one  of  the  middle  ribs,  I 
have  seen  the  two  ends  come  almost  together.  Physiological 
rest  of  the  lung  is  the  rest  from  respiratory  activity.  The  lung 
expands  very  little  when  it  is  deprived  of  its  rib  support.  Rib 
resection  acts  as  an  actual  cutting  of  the  bond  which  unites 
respiration  with  thoracic  movements.  Consequently,  if  these 
two  objects  are  fulfilled,  the  great  principle  of  rest,  which  is  the 
ke3rnote  of  tuberculosis  therapy,  comes  into  full  utilization. 
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The  posterior  operation  nearly  always  brings  about  a  large 
measure  of  improvement  in  the  first  few  weeks  or  months. 
Sputum  and  cough  are  both  greatly  lessened,  or  even  disappear. 
Fever,  if  previously  present,  is  abolished,  and  there  is  a  marked 
increase  in  appetite,  in  weight  and  in  the  sense  of  general  well- 
being.  In  some  cases,  however,  this  early  improvement  is 
followed  by  a  relapse,  or  it  remains  considerably  short  of  an 
ideal  result.  Under  these  circumstances,  roentgen-ray  photo- 
graphs wOl  usually  show  the  persistence  of  uncompressed  or 
insufficiently  compressed  cavities  high  up  in  the  upper  lobe. 
The  spring  of  the  ribs  in  the  uppermost  portion  of  the  thoracic 
barrel  is  notably  less  than  in  the  middle  and  lower  areas,  and 
the  degree  of  lung  compression  afforded  by  resection  is  corre- 
spondingly less.  For  such  cases  the  apicolysis  of  Tufher  (who, 
however,  designed  the  operation  for  early  lesions  localized  to 
the  apex  in  order  to  spare  the  healthy  lower  lobe)  will  be  found 
to  be  decidedly  worth  while  though  at  the  cost  of  increased 
risk.  This  operation  consists  in  a  resection  of  the  second  rib 
in  front  and  a  peeling  off  of  the  apex  from  its  loge  in  the  attic 
of  the  thorax,  always  keeping  outside  the  parietal  pleura.  The 
procedure  in  completed  by  the  implantation  of  a  free  fat  trans- 
plant, or  of  paraffin  (Baer),  or  of  pedicled  muscle  flaps  (Archi- 
bald), in  order  to  fill  up  the  space  created  and  maintain  lung 
compression. 

The  essential  indications  for  the  operation  may  be  set  down 
briefly.  They  are,  first,  that  artificial  pneumothorax  shall 
have  been  tried  and  found  impossible  or  insufficient;  secondly, 
that  there  shall  be  no  disease,  or  only  slight  disease,  and  that 
arrested,  in  the  other  lung;  thirdly,  that  there  shall  be  no  serious 
disease  elsewhere  in  the  body.  There  is  no  need  in  this  place 
to  go  deeply  into  particulars  concerning  the  selection  of  cases. 
In  this  matter  the  assistance  of  the  expert  in  tuberculosis  is 
absolutely  necessary,  and  indeed  the  bulk  of  the  patients  will 
come  from  those  who  practise  this  specialty.  Team  work 
between  the  surgeon  and  the  internist  is  perhaps  of  more  value 
in  this  than  in  any  other  department  of  borderline  surgery. 
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One  may  say,  however,  that  the  best  cases  for  the  operation 
are  the  "chronics,"  in  whom  destruction  and  fibrosis  have  gone 
hand  in  hand,  so  that  nature,  though  she  may  have  already 
done  much  in  the  way  of  cure,  has  nevertheless  come  to  her 
limit  as  regards  the  degree  of  contraction  which  fibrosis  is  able 
to  bring  about— in  other  words,  those  in  whom  the  diaphragm 
is  pulled  up,  the  chest  fallen  in,  and  the  trachea  and  the  heart 
pulled  across.  In  such  patients,  as  a  rule,  the  lung  contains 
ca\'ities  which  are  situated  in  the  upper  lobe  and  are  held  open 
by  the  rigidity  of  the  ribs  and  the  fibrous  adhesions  of  the  lung 
and  pleura  to  the  chest  wall.  Such  ca\dties,  as  long  as  they 
remain  open,  cannot  possibly  heal;  and  those  who  carry  them 
are,  in  the  true  sense  of  the  word,  chronics.  They  may  go 
along  for  years  more  or  less  comfortably,  leading  for  the  most 
part  a  sanitarium  existence,  expectorating  considerable  quantities 
of  sputum,  coughing  a  good  deal,  subject  to  bouts  of  fever  from 
time  to  time;  but  ultimately  they  lose  resistance  and  go  down. 
Their  outlook  is  not  good.  Though  they  live  one  year  or  many 
years,  they  still  expect  to  die  soon  or  late,  and  they  live  in  that 
fear.  Now,  in  some  of  these,  artificial  pneumothorax  is  able  to 
bring  about  an  extraordinary  change  for  the  better,  but  in 
many  this  procedure  is  found  to  be  impossible  on  account  of 
adhesions,  and  the  only  thing  that  remains  is  an  extrapleural 
thoracoplasty.  It  may  be  said  at  once  that  the  results  of  extra- 
pleural thoracoplasty  are  very  little,  if  at  all,  behind  those  of 
artificial  pneumothorax.  Sometimes  they  are  even  extra- 
ordinary. My  own  opinion  is  that  once  artificial  pnemiiothorax 
has  been  considered,  tried,  and  found  impossible  of  execution, 
then,  at  that  very  moment,  the  question  of  surgical  intervention 
should  be  considered.  It  is  not  right  to  throw  up  the  sponge 
because  air  cannot  be  got  into  the  chest.  On  the  contrary  it 
is  absolutely  justifiable  to  operate,  and  that  without  delay, 
save  for  particular  circumstances  which  may  render  the  operation 
inadvisable. 

Considering  the  frail  nature  of  the  material  with  which  we 
are  working,  it  may  well  be  asked  whether  the  immediate  danger 
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of  operation  is  not  so  great  as  to  be  practically  prohibitive? 
The  answer  is  most  decidedly  in  the  negative.  With  proper 
care  to  avoid  shock,  with  the  use  of  gas-oxygen  and  local 
anesthesia,  with  a  right  selection  of  cases,  with  attention  to 
postoperative  treatment,  there  will  be,  with  the  posterior  oper- 
ation, practically  no  operative  mortality.  Yet  there  are  dangers ! 
They  are  primary  and  late.  The  first,  briefly  stated,  is  this. 
Too  extensive  a  removal  of  ribs,  as  in  Friedrich's  method  of 
total  resection,  leaves  the  heart  unsupported,  causes  medias- 
tinal flutter,  paradoxical  respiration  with  "pendulum"  air, 
and  is  apt  to  kill  the  patient  within  the  first  week  through  failure 
of  the  heart  and  pulmonary  edema.  My  first  patient,  in  whom, 
following  Friedrich,  I  removed  the  whole  thoracic  cage  on  one 
side,  was  lost  in  this  way.  The  second  danger  lies  in  the  possible 
aggravation,  after  weeks  or  months,  of  the  tuberculous  disease 
in  the  "sound"  lung  (nearly  always  present,  though  slight  and 
presumably  arrested)  as  the  result  of  the  extra  functional  strain 
so  suddenly  thrown  upon  it.  And  if  there  be  present  in  addition 
any  mixed  infection  in  the  way  of  a  chronic  mild  bronchitis  in 
the  sound  lung,  this  late  danger  may  become  an  immediate  dan- 
ger, for  the  mild  latent  bronchitis  may  rapidly  turn  into  an  acute 
infective  and  purulent  bronchitis,  and  this  in  turn  into  a  spread- 
ing bronchopneumonia,  against  which  such  invalid  patients  as 
these  can  offer  no  effective  resistance.  In  this  way  I  lost  one 
more  patient,  whose  history  I  shall  shortly  relate  in  greater 
detail. 

Results.  The  total  number  of  patients^  upon  whom  I  have 
operated  for  unilateral  pulmonary  tuberculosis  is  fifteen,  not 
including  two  in  whom  I  did  the  minor  operations  of  phrenicot- 
omy  and  the  cutting  of  intrapleural  adhesions.  In  these  fifteen 
a  posterior  thoracoplasty,  according  to  Sauerbruch,  has  been 
carried  out,  with  the  exception  of  one  in  whom  the  whole  side 

^  These  have  been  referred  to  me  by  Dr.  Parfitt,  of  Gravenhurst,  Ont.;  Dr. 
Byers  of  St.  Agathe,  P.  Q.;  Dr.  Lawrason  Brown,  the  late  Dr.  Paterson,  and 
Dr.  Packard,  of  Saranac  Lake;  Dr.  Miller,  of  Kentville,  N.  S. ;  Dr.  Lloyd,  of 
Rochester,  N.  Y.;  Dr.  Pottenger,  of  Monrovia,  Cal.  and  Dr.  Pratt,  of  Boston. 
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of  the  bony  thorax  was  resected  following  Friedrich's  plan.  The 
ages  of  these  patients  varied  from  twenty-seven  to  fifty-five 
years.  The  duration  of  the  illness  previous  to  operation  was 
from  two  to  twenty- two  years.  In  6  the  chief  disease  was  on 
the  right  side,  in  9  on  the  left;  the  better  lung,  ordinarily  called 
the  sound  lung,  was  slightly  affected  in  all;  indeed,  in  two  the 
lesion  was  considerable.  One  patient  had  laryngeal  and  one 
chronic  intestinal  tuberculosis.  The  patients  came  to  operation 
in  what  one  would  call  poor  conditon  in  8  cases ;  in  fair  condition 
in  4  cases ;  and  in  good  condition  in  3.  The  Sauerbruch  operation 
from  the  second  or  first  to  the  tenth  rib  behind  was  done  in  1 1 ; 
a  total  resection  in  i;  a  partial  resection  in  3.  In  these  last 
either  the  upper  or  the  lower  lobe  was  already  compressed  by 
an  artificial  pneumothorax,  which  was  maintained.  Following 
the  posterior  operation  I  have  in  5  of  the  cases  gone  on  to  the 
operation  of  apicolysis,  freeing  the  lung  apex,  and  in  fact  much 
of  the  upper  lobe,  and  implanting  muscle  flaps,  according  to 
the  method  which  I  described  some  two  years  ago. 

The  results,  briefly  stated,  are  these.  Three  deaths  occurred 
from  the  operation.  Of  these,  one  followed  the  Friedrich 
procedure  already  mentioned.  This  patient  died  from  edema 
of  the  lungs  and  failing  heart  on  the  sixth  day.  Such  a  fatality 
need  hardly  occur  again.  It  was  due  to  a  method  now  deservedly 
abandoned.  Another  died  on  the  twentieth  day  from  a  strepto- 
coccus infection,  arising  in  a  small  abscess  hidden  under  the 
scapula.  This  patient  had  had  sixteen  punctures  done  in  the 
attempt  to  induce  artificial  pneumothorax.  He  was  a  chronic 
septic  case,  twenty  years  sick,  hectic,  with  multiple  cavities. 
The  needling  had  perhaps  drawn  infection  from  the  lung  into 
the  back  muscles  and  the  operation  may  have  lighted  this  up. 
The  third  died  on  the  sixth  day  after  a  third  operation,  that 
is,  an  apicolysis,  following  the  two  previous  ones  posteriorly, 
from  edema  of  the  good  lung,  together  with  acute  purulent 
bronchitis. 

On  the  other  hand,  "practical  cures"  in  these  15  cases  number 
3.  By  that  I  mean,  following  Sauerbruch,  complete  or  almost 
Am  Surg  15 
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complete  disappearance  of  sputum,  disappearance  of  bacilli 
and  of  cough,  ability  to  do  a  certain  amount  of  work  and  general 
well-being.  There  were  markedly  improved  3 ;  slightly  improved 
2,  and  stationary  3.  Finally,  i  died  twenty  months  after  oper- 
ation of  the  progress  of  the  disease.  In  2  of  those  of  the  class 
called  stationary  the  disease  progressed  to  some  extent  in  the 
better  lung,  but  their  general  condition  remained  good.  The 
patient  who  died  after  twenty  months  was  from  the  first  not 
very  suitable  for  the  operation,  inasmuch  as  his  disease  was  a 
diffuse,  almost  pneumonic  infiltration  of  the  whole  lung,  with 
very  little  cavitation.  Such  patients,  showing  but  slight  ten- 
dency to  fibrosis,  are,  in  a  general  way,  not  good  subjects.  One 
needs  the  evidence  of  resistance;  that  is,  of  fibrosis.  Neverthe- 
less he  was  considerably  improved  for  a  period  of  some  six  to 
eight  months  by  the  operation. 

Excluding  the  first  case  of  total  rib  resection,  an  operation 
which  should  not  be  considered  at  all  in  any  modern  statistics, 
the  percentages  work  out  as  follows : 

Operative  mortality 14.0  per  cent. 

Late  mortality  from  progress  of  disease  ....  8.5  " 

Practical  cuires 25.0  " 

Greatly  improved 17.0  " 

Slightly  improved 25.0  " 

Not  improved 25.0  " 

The  series  is  confessedly  too  small  to  justify  laying  much 
stress  upon  figures,  but  it  should  be  remembered  that,  for  humani- 
tarian reasons,  several  cases  have  been  accepted  who  were 
decidedly  poor  risks ;  that  all  those  who  died  from  the  operation 
belonged  to  this  class;  and  finally  that  6  were  operated  on  less 
than  a  year  ago,  of  whom  2  are  already  so  much  better  as  to 
bid  fair  to  become  "practical  cures."  If  one  takes  only  those 
who  were  operated  on  over  a  year  ago  the  percentage  of  practical 
cures  rises  to  33^. 

I  may  add  here  a  short  note  upon  the  results  obtained  by 
Sauerbruch,  who,  in  a  recently  published  book,  gives  the  statistics 
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of  381  cases,  and  in  a  more  recent  article  adds  a  further  series 
of  57.  In  this  last  series  there  was  no  death  following  operation 
before  the  eighth  day,  at  which  time  one  patient  died  of 
pneumonia.  The  mortahty  in  the  first  four  weeks  was  7  per 
cent,  while  in  his  larger  series  it  was  12  per  cent;  26  per  cent  lost 
all  sputum  and  bacilH;  42  per  cent  might  be  considered 
as  improved,  although  still  under  sanatorium  treatment.  The 
remaining  25  per  cent  were  either  unchanged  or  had  grown 
worse.  These  figures  correspond  accurately  enough  with 
those  of  the  larger  series  of  381  cases  in  which  Sauerbruch  got 
35  per  cent  of  cures  and  40  per  cent  of  definite  improvement. 

When  it  is  considered,  as  Sauerbruch  remarks,  that  with 
rare  exceptions  only  such  patients  have  come  under  surgical 
treatment  as  had  for  years  pursued  the  cure  in  various  sanatoria 
—patients  who  were  seriously  ill,  who  had  cavities,  and  also 
sputum  containing  large  numbers  of  bacilli,  one  must  admit 
that  the  results  of  operation  are  decidedly  encouraging.  Natu- 
rally the  operation,  in  and  of  itself,  does  not  cure  the  patient, 
but  it  affords  nature  the  opportunity,  or  the  possibility,  of 
developing  further  her  own  processes  of  cure,  processes  which 
had  been  arrested  by  the  development  of  adverse  anatomical 
conditions.  Consequently  it  is  obvious  that  sanatorium  care 
is  still  necessary  after  operation;  but  whereas  before  operation 
this  had  come  to  the  limit  of  its  effectiveness,  it  gains  through 
operation  an  increased  capacity  of  doing  good. 

Lacking  both  time  and  space  I  shall  relate  the  histories  of 
no  more  than  two  of  these  patients,  one  for  warning  and  the 
other  for  encouragement. 

Case  I. -Mrs.  McX.,  aged  thirty-eight  years,  admitted  to 
the  Royal  Victoria  Hospital  on  September  29,  1920.  This 
patient  was  referred  to  me  by  Dr.  Pottenger,  of  :Monrovia, 
California. 

The  patient  had  been  suft'ering  from  recognized  pulmonary 
tuberculosis  for  eleven  years,  most  of  which  time  had  been 
spent  in  sanatoria  in  the  southwest.     The  process  had  affected 
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the  whole  left  lung.  There  was  extensive  cavitation  in  both 
lobes  and  quite  enormous  fibrotic  contraction.  There  was 
also  slight  disease  in  the  right  apex  and  some  infiltration  with 
a  possible  small  cavity  in  the  right  lower  lobe.  In  July,  1920, 
she  had  what  was  probably  an  acute  pleurisy  of  the  right  side, 
with  fever  up  to  103°,  an  increase  of  sputum  from  60  to  about 
130  cc,  and  aggravation  of  the  cough.  During  this  illness,  which 
lasted  two  weeks,  she  lost  thirteen  pounds,  but  she  recovered 
during  the  summer.  There  were  no  physical  signs  of  the 
pleurisy  which  she  apparently  had  had  three  months  previously. 

It  was  a  difficult  matter  to  decide  whether  one  should  take 
the  risk  of  operating  on  this  patient  or  not.  The  type  of  lesion 
in  the  left  lung  was  certainly  suitable  for  operation,  although 
destruction  was  very  great;  but  the  presence  of  some  disease 
on  the  right  side,  and  the  history  of  a  probable  pleurisy  on  that 
side  three  months  before,  suggesting  as  it  did  recent  activity, 
indicated  the  necessity  of  caution.  However,  as  she  was  run- 
ning a  practically  normal  temperature  and  a  pulse  of  70  to  90, 
and  as  there  were  no  clinical  signs  of  activity  in  the  right  side, 
I  finally  decided  that  the  posterior  operation  at  least  might  be 
undertaken.  Accordingly  on  October  6,  under  gas-oxygen 
and  novocain  anesthesia,  I  resected  the  tenth  to  the  sixth  ribs 
inclusive  in  lengths  of  from  four  to  three  and  a  half  inches. 
The  heart  was  felt  beating  very  superficially  under  the  seventh 
and  eighth  ribs,  having  obviously  been  pulled  backward  by  the 
fibrosis  of  the  lung  and  adhesions  to  the  posterior  pericardium. 
The  lung  was  felt  diffusely  infiltrated  and  hard  in  the  upper 
third  of  the  incision,  but  was  softer  in  the  lower  part  of  the 
lobe.  The  wound  healed  per  primani.  On  October  26  the 
second  stage  was  done  under  the  same  anesthesia,  and  the  second, 
third,  fourth  and  fifth  ribs  were  resected  in  lengths  of  from  one 
to  three  inches.  The  heart  impulse  was  felt  quite  superficially 
in  the  posterior  axillary  line.  The  lung  was  diffusely  and 
densely  thickened. 

The  patient  stood  both  operations  quite  well,  the  temperature 
rising  for  a  few  days  up  to  100°  and  the  pulse  up  to  120.     Res- 
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piration  was  somewhat  quickened,  up  to  30;  but  within  a  week, 
on  each  occasion,  temperature  and  respiration  returned  to  the 
preoperative  level,  though  the  pulse  remained  on  the  average 
about  ten  beats  faster.  The  amount  of  sputum,  however  was 
not  diminished,  although  it  became  somewhat  less  purulent 
and  more  frothy.  The  amount  varied  from  three  to  five  ounces 
in  twenty-four  hours.  On  November  25  Dr.  H.  B.  Gushing 
reported  as  follows:  ''General  condition  good,  but  the  patient 
appears  more  nervous  than  formerly.  No  signs  of  increased 
disease  in  the  right  lung.  Left  chest  markedly  collapsed, 
especially  in  the  lower  part.  Skigrams  and  physical  signs 
indicate  that  Httle  effect  so  far  has  been  produced  on  the  bron- 
chiectatic  cavities  grouped  around  the  root  of  the  left  lung. 
The  heart  is  in  about  the  same  position  as  before." 

On  November  27  she  was  given  an  autogenous  vaccine  pre- 
pared from  her  sputum  of  50.000,000,  which  was  not  followed^ 
by  any  particular  reaction,  and  on  December  5  another  dose 
of  the  vaccine  of  the  same  amount.  This  second  dose  was 
followed  by  a  marked  reaction,  which  did  her  some  harm,  the 
temperature  rising  to  100°  and  the  pulse  to  no.  She  felt 
generally  miserable,  lost  appetite  and  had  a  httle  pain  in  the 
right  upper  chest,  anteriorly,  although  Dr.  Gushing  could 
find  no  pleuritic  signs  to  correspond.  There  was  also  shght 
cyanosis  and  some  increase  of  sputum.  The  anterior  operation 
was  postponed  on  this  account  for  nearly  two  weeks,  by  which 
time  she  had  largely  recovered,  although  still  not  so  well  as 
before  the  vaccine.  Pulse  remained  fast.  Dr.  Gushing  thought 
this  partly  mechanical  from  pericardial  adhesions  drawing  the 
heart  up  to  the  left  axilla,  and  suggested  that  Uberation  of  the 
pleura  might  relieve  this  interference  with  the  heart  action. 
Roentgen  rays  showed  some  breaking  down  in  the  small  area 
of  consolidation  at  the  bottom  of  the  sound  side,  otherwise 
there  was  no  change  on  that  side.  After  considerable  hesitation 
the  anterior  operation  was  decided  upon.  It  was  proposed  to 
her,  indeed,  that  she  should  go  back  to  Gahfornia  and  wait  for 
six  months  or  a  year;  to  which  she  answered  that  if  she  went 
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home  she  would  never  come  back.  On  December  20  apicolysis 
was  done.  Muscle  flaps  were  formed  of  the  greater  and  lesser 
pectorals.  The  first,  second,  third  and  fourth  ribs  were  resected 
in  lengths  of  from  one  to  two  and  a  half  inches.  The  base  of 
the  heart  and  the  large  vessels  occupied  the  inner  half  of  the 
space  exposed,  the  lung  being  contracted  toward  the  axilla. 
A  thorough  anterior  liberation  of  the  lung  was  done  over  the 
apex  down  to  the  second  rib,  behind  and  around  the  axilla,  until 
one  met  dense  adhesions  under  the  area  exposed  at  the  second 
posterior  operation.  These  adhesions  were  too  dense  to  separate 
without  danger.  The  muscle  flaps  filled  nicely  the  cavity 
created.     The  wound  was  closed  without  drainage. 

This  operation  was  badly  borne,  especially  by  the  heart. 
The  pulse  immediately  ran  up  to  140,  the  respirations  to  32, 
and  they  remained  at  about  this  level  for  two  days,  the  tem- 
perature, however,  keeping  about  normal.  Under  digitalis  and 
heroin  the  heart  steadied  down,  the  pulse  dropping  twenty 
points.  There  appeared  paradoxical  respiration,  and  obviously 
some  strain  was  being  put  on  the  other  lung.  The  sputum  was 
thick  and  the  cough  was  unproductive.  She  vomited  also  fre- 
quently for  thirty-six  hours.  It  looked,  however.,  at  the  end 
of  the  second  day  as  if  she  were  going  to  rally  quite  well,  but  at 
this  point  the  temperature  rose  and  on  the  third  day  reached 
101.3°,  while  respiration  went  up  to  36  and  the  pulse  to  132. 
Some  cyanosis  appeared  and  Dr.  Gushing  found  an  area  of 
impaired  note  over  the  right  lower  lobe  behind  with  numerous 
crepitant  rales,  but  no  definite  blowing  breathing.  This  went 
on  during  the  fourth  and  fifth  days  into  an  obvious  broncho- 
pneumonia with  infective  bronchitis.  She  became  more 
cyanosed,  and  on  the  sixth  day  she  died  from  a  filling  up  of  the 
sound  lung  and  gradual  exhaustion  of  the  heart.  Death  was 
obviously  due  chiefly  to  an  acute  infective  process  in  the  sound 
lung,  which  was  probably  brought  on  by  the  functional  strain 
put  upon  it  by  the  operation,  but  was  also  due,  in  part  at  least, 
and  primarily,  to  the  mechanical  interference  over  the  heart 
area  and  to  the  loss  of  a  certain  amount  of  support  from  the 
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side  of  the  chest  wall  to  which  it  was  adherent,  and  to  the  inter- 
ference with  the  respiratory  movements  of  the  diseased  side. 
If  she  had  not  had,  to  start  with,  a  mild  infective  condition  in 
the  bronchi  of  the  sound  side  she  would  probably  have  recovered, 
inasmuch  as  she  had  rallied  quite  well  on  the  second  day. 

The  lesson,  therefore,  is  that  we  erred  in  taking  a  chance  with 
a  so-called  relatively  healthy  lung  which  proved  to  be  not  healthy 
enough.  It  emphasizes  the  importance  of  demanding  that  the 
other  lung  shall  be  practically  sound  before  one  does  an  exten- 
sive thoracoplasty  or,  at  any  rate,  an  apicolysis.  In  this  case 
I  ought  to  have  refused  to  do  the  final  stage  of  apicolysis  and 
should  have  insisted  that  she  return  home  and  wait  for  six 
months  or  a  year  in  order  to  get  stabilized  again,  recover  from 
the  ill  effect  of  the  autogenous  vaccine  and  from  any  recent 
activity  (suspected  if  not  proved)  in  the  sound  lung,  and  allow 
the  full  development  of  whatever  benefit  the  posterior  operation 
might  bring  about.  I  beheve  that  after  that  length  of  time 
fibrosis  would  have  been  materially  advanced  and  the  right 
side  might  have  become  more  certainly  quiescent.  And  even 
if  these  hopes  had  not  been  realized,  she  would  not  have  been 
any  worse  than  before  the  operation. 

Case  II.— Dr.  W.  H.,  aged  fifty-five  years.  Referred  by 
Dr.  Parfitt,  of  Gravenhurst.  Admitted  to  the  hospital  June 
8,  1920.  His  disease  was  first  diagnosticated  in  1910.  After 
a  year  in  Switzerland  he  continued  his  practice  for  three  years, 
though  with  constant  cough  and  expectoration.  In  1916  he 
went  to  Gravenhurst  and  improved  a  great  deal.  Since  then 
the  course  of  his  disease  has  been  marked  by  a  series  of  ups  and 
downs,  with  frequent  bouts  of  fever  and  with  gradual  deterior- 
ation. Upon  admission  he  was  found  to  be  in  poor  general 
condition.  He  was  pale  and  emaciated;  his  cough  was  very 
troublesome,  his  sputum  was  purulent  and  measured  from 
four  to  six  ounces  in  a  day.  His  whole  left  lung  was  diseased; 
there  was  a  large  cavity  in  the  upper  lobe;  advanced  fibrosis 
and  much  retraction  of  the  chest.     The  right  lung  was  healthy, 
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save  for  a  slight  arrested  lesion  at  the  apex.  On  account^of 
his  age  and  his  poor  condition  I  hesitated  to  operate,  but  being 
urged  thereto  by  Dr.  Parfitt,  I  decided  finally  to  do  so.  On 
June  II,  1920,  I  resected  ribs  from  the  tenth  to  the  seventh, 
and  on  July  7  the  sixth  to  the  second.  He  made  a  slow  con- 
valescence, but  cough  and  sputum  steadily  decreased,  fever 
disappeared  and  his  pulse  came  down.  About  sbc  months  later 
I  had  from  him  an  enthusiastic  letter.  He  had  improved  steadily 
and  had  gained  fifteen  pounds  in  weight.  His  sputum  was 
down  to  one  ounce  in  the  twenty-four  hours;  his  pulse  and 
temperature  were  steadily  normal.  Seventeen  months  after 
operation  I  heard  from  him  again.  His  cough  was  practically 
gone;  his  sputum  was  less  than  half  an  ounce,  and  was  constantly 
free  from  bacilH;  he  had  no  fever  and  had  gained  twenty-six 
pounds.     "Altogether,"  he  wrote,  "I  am  very  well  indeed." 

I  need  hardly  relate  in  this  place  the  histories  of  other  cases. 
The  two  just  given  will  suffice  to  teach  the  lesson  both  of  caution 
and  of  hope.  May  I  in  conclusion  give  expression  to  the  con- 
fidence which  I  feel  that  the  profession  possesses  in  this  operation 
a  valuable  therapeutic  means  for  the  improvement  and  even 
the  "cure"  of  a  not  inconsiderable  number  of  the  tuberculous 
who  are  not  otherwise  to  be  saved.  I  look  forw^ard  confidently 
to  a  day  not  far  distant  when  the  State  will  fulfil  its  duty  of 
caring  for  all  its  indigent  tuberculous;  and  when  in  close  con- 
nection with  every  sanatorium  and  in  every  city  there  will  be 
found  at  least  one  surgeon  who  shall  have  made  himself  com- 
petent to  operate  upon  such  patients  with  the  full  measure  of 
safety  possible  under  the  circumstances. 
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DISCUSSION 

Dr.  Howard  Liliexthal,  Xew  York: 

Dr.  Archibald's  paper  is  stimulating  and  suggestive.  He  has  done 
valuable  pioneer  work  in  this  important  subject.  My  own  experience 
has  been  too  Hmited  for  me  to  draw  authoritative  conclusions,  for  I 
have  only  operated  upon  six  of  these  cases,  my  work  up  to  this  time 
ha\-ing  been  largely  confined  to  the  nontuberculous  suppurations  in  the 
lung.  Fortunately,  Mount  Sinai  has  recently  given  permission  to  take 
these  cases  of  tuberculosis  into  the  wards,  pro\dded  they  need  surgical 
treatment. 

It  seems  to  me  that  when  Dr.  Archibald  in  his  title  refers  to  "uni- 
lateral tuberculosis,"  he  may  not  be  stating  what  he  means,  for  if 
both  lungs  are  tuberculous  ^A•ith  great  disparity  in  the  pathological 
conditions  an  operation  upon  the  hopeless  side  is  not  contraindicated 
if  the  better  side  seems  capable  of  an  arrest  vdih  good  function.  In 
performing  these  operations  I  have  found  that,  as  in  other  surgical 
lung  conditions,  the  time  of  actual  operation  should  be  as  short  as 
possible.  It  appears  to  me  necessary  to  resect  the  first  rib,  for  if  this 
is  not  done  its  connections  with  the  ribs  below  it  v,i]l  tend  to  modify 
what  may  be  called  the  operative  obHquity  of  the  resected  ribs  below, 
and  it  is  this  obhquity,  more  even  than  the  amount  of  bone  removed, 
which  is  instrumental  in  securing  the  collapse  of  the  chest.  I  do  not 
beheve  that  it  is  necessary  to  employ  apparatus  to  secure  compression 
after  the  operation,  for  the  natural  tendency  of  the  thoracic  muscles 
is  to  draw  the  ribs  inward.  This  is  well  exemplified  in  the  increased 
costal  obliquity  of  old  cases  of  empyema. 

Dr.  a.  J.  OcHSNER,  Chicago,  111.: 

In  191 2,  I  saw  a  lot  of  Sauerbruch's  cases  in  Zurich.  Two  years 
ago  I  was  there  again  and  a  lot  of  these  cases  were  still  well.  After 
that  I  began  again  to  do  the  operation.  Prof.  Claremont,  who  is 
now  in  charge  of  Sauerbruch's  chnic,  did  one  while  I  was  there  and  he 
emphasized  certain  points  which  I  think  are  important.  The  indica- 
tions which  Dr.  Archibald  made  are  absolutely  correct.  They  found 
in  the  chnic  in  Zurich  that  if  they  were  at  all  promiscuous  in  their 
selection  of  cases  the  patients  really  died  sooner  than  if  they  had  not 
been  operated.  They  do  not  operate  now  unless  the  case  has  been 
confirmed  or  selected  by  specialists,  which  is  a  plan  that  I  invariably 
follow.  I  always  make  roentgen-ray  pictures,  as  Dr.  Archibald  has 
ad\ised,  to  confirm  the  diagnosis. 

They  pointed  out  a  mistake  that  I  made  in  some  cases  that  I 
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operated  after  Prof.  Friedrich  spoke  before  this  Association  on  this 
subject  some  fourteen  years  ago.  I  made  the  error  of  removing  too 
many  ribs  at  the  first  operation.  It  is  better  to  do  the  operation  in 
two  or  three  stages  than  to  do  it  in  one  stage,  unless  the  patient  is 
particularly  capable  of  standing  the  shock,  which  is  practically  never 
the  case.  The  danger  is  this:  You  excise  the  lower  rib  and  then  the 
next  one  and  so  on  until  four  or  five  have  been  removed,  and  then  the 
operation  is  so  easy  that  you  go  on  and  take  out  another,  and  then 
suddenly  the  patient  collapses.  Possibly  the  patient  may  revive  or 
he  may  die  in  a  few  hours,  so  that  now  I  do  not  take  out  more  than 
six  ribs  at  any  one  operation  even  though  the  patient's  condition  may 
appear  safe.  I  always  operate  under  local  anesthesia  with  novocain 
with  the  patient  awake.  Very  often  you  will  be  inconvenienced  by 
the  patient's  coughing.  If  you  will  ask  him  to  stop  coughing  he 
cannot  do  it.  I  find  if  you  will  put  a  large  gauze  pad  into  the  wound 
and  press  against  the  lungs  and  tell  him  to  cough  he  will  cough  once 
or  twice,  and  that  is  the  end  of  it.  This  prevents  a  lot  of  bother  during 
the  operation.  Another  important  point  is  the  method  of  immobiliz- 
ing the  ribs  after  the  operation  is  over.  If  you  put  a  narrow  dressing 
over  the  wound,  and  take  an  adhesive  strip  about  20  cm.  wide  and 
place  this  entirely  around  the  chest  so  that  the  entire  chest  is  immobil- 
ized, the  patient  will  then  breathe  with  the  diaphragm  on  the  healthy 
side  and  is  happy.  Another  point  is  to  have  the  patient  sit  up  in  bed 
after  the  operation,  which  will  prevent  the  occurrence  of  hypostatic 
congestion  and  subsequent  pneumonia. 

An  important  point  about  injecting  the  novocain  for  the  operation 
should  be  borne  in  mind:  If  you  inject  the  intercostal  nerves  at  two 
or  three  points  instead  of  one  you  are  sure  to  anesthetize  the  surface 
entirely.  If  you  inject  only  at  one  point  you  will  find  that  at  some 
point  during  the  operaton  the  patient  suffers  from  pain. 

Dr.  Willy  Meyer,  New  York: 

We  feel  very  grateful  to  Dr.  Archibald  for  having  brought  up  this 
subject.  That  in  these  very  cases,  when  the  medical  man  has  come 
to  the  end  of  his  rope,  the  surgeon  is  able  to  step  in  and  still  bring  help, 
is  an  inspiring  fact.  It  means  a  step  forward  when  a  surgeon  can 
point  to  a  number  of  advanced  cases,  hopelessly  ill  before  of  pulmonary 
tuberculosis,  that  were  cured  by  extrapleural  thoracoplasty. 

In  our  State — New  York — we  have  great  trouble  with  the  State 
Board  of  Charities,  which  has  ruled  that  patients  with  active  tubercle 
baciUi  in  their  sputum  cannot  be  admitted  to  the  wards  of  our  hospitals. 
It  became  necessary,  therefore,  to  find  room  elsewhere  in  the  institu- 
tions.    Such  patients  should  be  in  a  good  hospital.     After  ten  years 
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of  effort  I  had  finally  succeeded  in  getting  two  rooms  set  aside  for  this 
work  in  our  hospital,  the  Lenox  Hill;  but,  alas,  after  having  enjoyed 
their  use  for  six  months  they  were  transformed  into  roentgen-ray 
rooms.  We  are  now  obliged  to  place  these  patients  in  our  new  isolat- 
ing house,  which  is  hardly  ever  occupied  by  other  patients.  I  think 
the  law  should  be  changed  to  some  extent,  because  most  of  these 
patients  are  trained  in  institutions  to  take  proper  care  of  their  sputum. 
I  believe  it  will  be  best  not  to  put  them  in  special  hospitals,  but  that 
every  hospital  should  have  one  or  two  rooms  in  which  these  patients 
can  be  cared  for — better  still,  be  permitted  to  use  two  or  three  beds 
in  a  corner  of  the  ward  for  this  purpose.  Besides  a  carefully  done 
operation,  these  patients  need  good  nursing. 

I  should  like  to  call  attention  to  the  work  of  Dr.  Jacobaeus,  of 
Stockholm,  who  has  made  a  special  study  of  this  subject  with  the 
help  of  thoracoscopy.  He  divides  some  of  the  adhesions  which 
prevent  collapse  of  the  lung  in  the  presence  of  artificial  pneumo- 
thorax with  the  cautery  under  the  guidance  of  his  eyes. 

My  own  first  successful  case  of  extrapleural  thoracoplasty  was 
pubHshed  in  Surgery,  Gynecology  and  Obstetrics  in  1919.  The  patient, 
a  man,  was  operated  upon  in  two  stages  in  December,  1918.  He  had 
a  bilateral  affection  of  the  upper  lobe  with  cavity  formation  in  the 
left.  He  has  lost  cough,  sputum  and  bacilh.  Lives  in  Texas,  where 
he  is  in  business.     Recently  he  got  married. 

Every  one  of  my  4  cases  was  biliterally  affected. 

The  second  and  third  patients  had  been  sent  to  me  for  operation 
by  out-of-town  colleagues.  I  did  the  operation  partially  out  of 
courtesy,  partially  out  of  humanitarian  sentiments,  improperly  placed, 
the  patients  begging  to  be  helped  by  operation.  However,  this  is 
wrong.  These  cases  must  be  most  carefully  selected  by  physician 
and  surgeon;  if  anywhere,  then  here,  cooperation  is  essential.  Patients 
with  unilateral  cavity  formation,  in  which  has  started  voluminous 
connective-tissue  formation  with  contraction,  are  best  adapted  for 
thoracoplasty.  In  the  fourth  patient  the  usual  paravertebral  novo- 
cain regional  anesthesia  had  been  instituted  and  the  eleventh  to  fourth 
rib  inclusive  were  resected;  slight  superficial  general  anesthesia  was 
required.  Near  the  end  of  the  operation  he  suffered  a  profound 
collapse  from  which  no  procedure  succeeded  in  extracting  him.  I 
attribute  the  shock  to  the  paravertebral  anesthesia.  Several  deaths 
of  this  kind  have  lately  been  reported  from  abroad.  The  method 
should  be  abandoned. 

The  operation  is  best  done  in  two  stages:  In  the  first  stage  I  resect 
the  tenth,  ninth,  eighth,  seventh  and  sixth  ribs,  and  in  the  second  stage 
the  fifth,  fourth,  third  and  second.     If  necessary,  resection  of  the 
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first  is  added.  In  the  fatal  case  just  referred  to  I  resected  eight  instead 
of  five  ribs;  the  patient  stood  it  very  well,  but  then  suddenly  collapsed, 
as  stated.  He  had  no  cavity  formation  but  diffuse  bilateral  tubercu- 
lous infiltration. 

With  regard  to  the  60  to  80  per  cent  of  cures  or  improvement,  as 
seen  by  a  number  of  operators,  in  these  otherwise  hopelessly  lost, 
advanced  patients.  I  feel  sure  that  if  we  wisely  select  our  cases  for 
operation,  and  if  we  use  local  and  regional  anesthesia  properly  applied, 
with  careful  hospital  treatment  and  faithful  nursing,  every  surgeon 
will  have  equally  good  results.  It  is  easy  to  comprehend  what  that 
would  mean  in  an  economic  as  well  as  hygienic  respect  for  the  com- 
munity at  large. 


OBSERVATIONS  IN  THE  TREATMENT  OF  CANCER 

OF  THE  JAWS:  CONTINUED  SINCE  1918, 

COVERING  26  ADDITIONAL  CASES 


By  a.  J.  OCHSNER,  M.D. 

CHICAGO,    ILL. 


At  the  meeting  of  this  Association  four  years  ago  I  reported 
my  cHnical  observations  concerning  malignant  tumors  of  the 
jaws  operated  since  1901  at  the  Augustana  Hospital— 100  cases 
in  all. 

Since  that  time  I  have  added  26  cases  to  my  series,  in  all  of 
which  the  tumor  has  been  removed  by  means  of  the  actual 
cautery,  and  in  addition  to  this  treatment  all  of  the  cases  have 
been  treated  intensively  with  the  roentgen  ray. 

A  number  of  these  cases  were  so  far  advanced  that  I  should 
not  have  undertaken  operative  treatment  except  for  the  fact 
that  since  the  administration  of  massive  doses  of  roentgen  ray 
through  thick  filters  a  few  apparently  absolutely  hopeless  cases 
of  cancer  in  various  parts  of  the  body  have  made  remarkable 
recoveries.  In  the  meantime,  however,  I  have  been  consulted 
by  a  considerable  number  of  patients  that  were  absolutely 
beyond  hope.  These  were  not  operated  upon  but  referred  for 
palliative  treatment  to  the  roentgen-ray  department,  and  these 
are  not  included  in  this  series.  All  of  these  absolutely  inoper- 
able cases  had  been  previously  operated  elsewhere. 

TABLE   I.— PATHOLOGY 

Cases.  Per  cent. 

Carcinoma 83  65.9 

Epulis 20  15.8 

Sarcoma 21  16.3 

Leucoplakia i  0.8 

Odontoblastoma i'  0.8 
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TABLE  II.  — LOCATION 


Carcinoma. 

Sarcoma. 

Cases. 

Per  cent. 

Cases. 

Per  cent 

Inferior  maxilla 

•     57 

45-2 

6 

4.8 

Superior  maxilla     . 

•    31 

24.6 

8 

6.3 

Maxillary  sinus 

•       7 

5-5 

2 

1.6 

Cheek 

6 

4.8 

I 

0.8 

Parotid  gland   .... 

3 

2.4 

3 

2.4 

Palate 

I 

0.8 

I 

0.8 

TABLE  III.  — SEX 


Carcinoma. 

Sarcoma. 

All  Cases. 

Cases.        Per  cent. 

Cases.       Per  cent. 

Cases.       Per  cent 

Male 

•       71             56.4 

18             14.4 

89             70.6 

Female  . 

.       18             14.4 

19             15. I 

37          29.4 

TABLE  IV.  — DURATION  OF  SYMPTOMS  BEFORE  TREATMENT 


Cases. 

I  to    3  months 29 

3  to    6        "         29 

6  to  12        "         29 

1  to    2  years 37 

2  to    5      "  2 


126 


TABLE   v.  — OPERATIVE   DEATHS 


Per  cent. 
23.1 
23.1 
23.1 
29.4 
1.6 


Cases.  Per  cent. 

First  day 3  2.4 

2  to    5  days 5  .        4.0 

5  to  20     " 8  6.3 

20  to  40     " 3  2.4 

After  40     "        5  4.0 

Total  deaths 24  19.  i 

Twenty  of  the  patients  operated  since  the  last  report  was 
made  ranged  from  fifty-one  to  seventy-five  years  of  age.  Six 
were  less  than  fifty  years  old. 

The  youngest  patient,  three  years  old  and  the  next  nine, 
suffered  from  spindle-cell  sarcoma  of  the  upper  jaw. 
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The  third  and  fourth,  each  twenty-one  years  of  age,  suffered 
from  epulis  of  the  upper  jaw. 

The  fifth,  twenty-eight  years  of  age,  suffered  from  carcinoma 
of  the  lower  jaw,  involving  also  the  parotid  gland. 

The  sixth  case,  forty-four  years  old,  suffered  from  sarcoma 
of  the  upper  jaw  involving  the  antrum. 

There  were  four  deaths  in  this  series  of  26  cases.  Two,  fifty- 
seven  and  sixty-three  years  old  respectively,  suffered  from  car- 
cinoma of  the  lower  jaw  involving  the  l>Tnphatics  of  the  neck. 
In  these  an  extensive  dissection  of  the  neck  was  made  with  the 
cautery  extending  from  the  jaw  down  to  the  clavicle.  Death 
occurred  on  the  sixth  and  seventh  days  respectively  from  hemor- 
rhage. In  one  the  common  carotid  artery  had  been  ligated 
during  the  operation. 

A  third  case,  a  man,  aged  sixty-six  years,  suffering  from  a 
carcinoma  of  the  upper  jaw  involving  the  antrum,  died  on  the 
eighth  day  after  the  operation  from  hemorrhage. 

A  fourth  patient,  fifty-two  years  of  age,  with  the  same  con- 
dition, died  suddenly  on  the  second  day  after  the  operation 
from  cerebral  embolus.  All  of  these  cases  were  so  far  advanced 
that  there  was  very  Httle  hope  of  a  permanent  recovery,  and 
in  all  of  them  the  operation  was  very  extensive  and  they  all 
knew  that  they  were  taking  a  desperate  chance,  which  they 
were  wilUng  to  take.  Judging  from  their  desperate  condition 
it  seems  that  they  made  a  wise  choice. 

This  series  contains  9  females  and  17  males,  or  nearly  twice 
as  many  males  as  females. 

The  upper  jaw  was  involved  11  times,  the  lower  15  times. 

In  4  cases  the  tumor  had  developed  from  an  epulis. 

In  4  cases  the  tumor  was  a  sarcoma. 

In  16  the  tumor  was  a  carcinoma. 

In  none  of  these  cases  could  metastases  be  demonstrated  at 
the  time  of  operation  in  different  parts  of  the  body,  which  made 
it  seem  worth  while  to  make  an  effort  to  destroy  the  entire 
growth  in  the  jaw  and  in  the  cervical  lymph  nodes  with  the 
cautery,  because  it  seemed  that  the  thorough  destruction  of 


240  ochsner:  treatment  of  cancer  of  the  jaws 

these  areas  would  give  the  patient  some  chance  of  a  permanent 
recovery. 

So  much  progress  has  been  made  in  the  use  of  the  roentgen 
ray  and  radium  that  the  next  few  years  may  develop  marked 
changes  in  the  treatment  of  these  cases. 

At  the  present  time  the  destruction  of  these  growths  with  the 
actual  cautery  or  with  one  of  the  methods  of  applying  diathermy 
seems  to  give  better  chances  of  a  permanent  cure  than  excision 
with  the  knife. 

All  of  these  cases  were  operated  in  the  inverted  Trendelen- 
burg position,  with  the  head  of  the  table  raised  to  an  angle  of 
45  degrees. 

They  were  under  very  complete  morphin-atrophin  ether 
anesthesia  administered  wdth  the  patient  in  the  horizontal 
position,  but  no  ether  was  administered  after  the  operation  was 
begun  nor  after  the  head  of  the  table  had  been  elevated. 

The  cerebral  enemia  caused  by  the  position  seemed  to  suffice 
to  carry  the  patient  through  the  operation  without  the  necessity 
of  administering  any  further  anesthetic. 

There  were  no  ether  pneumonias. 

In  these  cases  our  observations  in  the  previous  series  of  cases 
have  a^ain  been  confirmed,  that  cases  that  have  a  recurrence 
following  an  incomplete  operation  have  but  a  very  slight  chance 
for  a  permanent  recovery.  This  shows  the  importance  of 
making  a  very  thorough  operation  at  the  time  when  such  tumors 
are  first  noticed. 

We  are  collecting  reports  concerning  deaths  occurring  since 
these  patients  left  the  hospital  and  the  condition  of  those  who 
are  still  alive,  but  belated  reports  are  still  coming  in,  so  this 
table  will  be  added  later. 

Our  observation  has  convinced  us  that  early  and  very  exten- 
sive operation  with  the  cautery  followed  by  carefully  planned 
aftertreatment  with  roentgen  ray  or  radium  is  quite  worth 
while  in  these  cases  and  that  occasionally  even  advanced  cases 
will  be  permanently  cured  by  this  method. 

The  appended  table  gives  details  concerning  these  26  cases. 

The  experience  with  these  cases  confirms  the  conclusions  set 
down  in  the  previous  paper. 


Case 
No. 

Age 
[  sex. 

Occupa- 
tion. 

1 

Location. 

Etiology. 

Dura- 
tion. 

Lymph 

glands 

involved 

Previous 
treatment. 

Treatment. 

67804 

77 

Egg 

Lower  lip  and 

L'nknown 

3  mos. 

Yes 

None 

Cautery  excision 

1     F- 

inspector      jaw 

(i4S20 

65 

Egg 

Cheek  and  low- 

Smoker;  canker 

li  yrs. 

Yes 

None 

Cautery     excision; 

M. 

inspector     er  jaw 

sore 

j     teeth  extracted 

54355 

j     56 
M. 

Machinist 

Lower  jaw 

Tobacco  chewer 
pyorrhea 

8  mos. 

No 

None 

Cautery  irons 

59892 

70 
M. 

1       .... 

Parotid    gland; 
lower  jaw 

Tooth  irritation 

5  yrs. 

No 

9  operations 

Cautery  irons 

61198 

60 
M. 

Farmer 

Uppermaxillary 

Carious  teeth; 
bit  cheek 

6  wks. 

No 

Teeth  extracted 

Excision    of    right 
maxillary  with 

cautery 

68691 

52 
F. 

Dentist 

Left  antrum 

Unknown 

5  mos. 

No 

Cautery;     radium; 
x-ray 

Cautery  irons 

59294 

28 
F. 

Housewife 

Parotid    gland; 
and  lower  jaw 

Erysipelas  of 
cheek 

13  mos. 

Yes 

2  knife  operations 

Electric  cautery 
and  irons 

57253 

52 
M. 

Miner 

Lower  jaw 

Epithelioma    of 
lip;  recurrent 

7  yrs. 

Yes 

V-shaped  incision  of 
lip 

Electric  cautery 
and  irons 

66911 

68 
F. 

Housewife 

Lower  jaw  and 
cheek 

Carious  teeth 

1  yr. 

Yes 

2    previous    opera- 
tions;   x-ray    and 
radium 

Electric  cautery 
and  irons 

62771 

53 
M. 

Carpenter 

Lower  jaw  and 
face 

Cold  sore  on  lip 

16  yrs. 

No 

Resection  of  upper 
jaw 

Electric  cautery 
and  irons 

68268 

54 

Lower  jaw  and 

Epithelioma    of 

9  mos. 

Yes 

V-shaped    incision; 

Electric  cautery 

M. 

lip 

lip 

x-ray  and  radium, 
9  mos.  ago 

and  irons 

68508 

66 
M. 

Clerk 

Carcinoma  of 
upper  jaw  and 
antrum 

Carious  teeth 

6  mos. 

No 

Incision;  abscess 

Cautery  incision   of 
superior  maxil- 
lary 

65335 

21 
F. 

House- 
work 

Lower  jaw 

After   teeth   re- 
moved 

3^  yrs. 

No 

Teeth  removed 

Cauterization    and 
removal    of    teeth 

65937 

44 
F. 

House- 
work 

Antrum 

Unknown 

6  mos. 

No 

None 

Excision   of  maxill- 
ary  with   cautery 
irons 

61608 

21 
F. 

Teacher 

L'pper  jaw 

Unknown 

2  yrs. 

No 

None 

Excision  with  caut- 
ery;      extracted 
teeth 

55328 

62 
M. 

Farmer 

Lower  jaw 

Not  known 

2  yrs. 

No(?) 

Cautery 

Cautery 

66275 

62 

M. 

Farmer 

Upper  jaw 

Pyorrhea ;  ex- 
tra cted  teeth 

1  yr. 

2  mos. 

No 

None 

Cautery  excision 

61307 

53 

House- 

L'pper jaw  and 

Epithelioma; 

8  yrs. 

Yes 

X-ray  and  paste 

Actual  cautery; 

F. 

work 

nose 

nasal  angle 

radium 

68612 

9 
M. 

Schoolboy 

Lower  jaw 

Tooth  extracted 
July,  1921 

7  mos. 

No 

Teeth  extracted 

Actual  cautery  ex- 
cision 

57204 

75 
F. 

House- 
work 

Lower  jaw 

Teeth  extracted 
June,  1918 

6  mos. 

Yes 

A'-rays 

Actual  cautery  ex- 
cision 

63661 

3 

M. 

Upper  jaw 

Not  known 

4  wks. 

No 

None 

Actual  cautery  ex- 

cision 

66697 

64 

M.    ! 

Farmer 

Lower  jaw  and 
parotid 

Not  known 

lyr. 

No 

Cautery 

Actual  cautery  ex- 
cision 

57842 

67 

M.   ! 

....       1 

Upper  jaw  and 
parotid 

Not  known          ' 

8  mos. 

No  (?) 

Cautery 

Actual  cautery  ex- 
cision 

61091  • 

51 

Laborer 

Upper  jaw  and 

Not  known 

5  yrs. 

None 

None 

Actual  cautery  ex- 

M. 

cheek 

cision 

59325 

57 

Sales- 

Lower jaw 

Pyorrhea  and 

12  yrs. 

Yes 

A"-ray     and     teeth 

Actual  cautery  ex- 

M. 

woman 

infection  of       j 

extracted 

cision;    bloc    dis- 

teeth 

section  of  neck 

57031 

1 

63 
M. 

Carpenter 

Lower  jaw 

Infected    teeth; 
chews  tobacco 

2  yrs. 

No 

1 

None 

Cauteryexcision;  li- 
gation of  common 
carotid  artery 

Am  Surg 


i6 
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Date  of 
operation. 


Date  of 
reoperation. 


Result. 


Time  of 
Cause  of         death 
death.         after  op- 
eration. 


Diagnosis. 


Remarks. 


Aug.  26 
Nov.  17 
Mar.  24 
Aug.  28 
Dec.  27 
Nov.  23 
July  9 
Jan.  17 
June  6 
May  17 

Oct.      S, 

Nov.     3 

Jan.  10 
Mar.     4 

Dec.  21 
July  25 
April    7 

Feb.     4 

Nov.  13 

Jan.  13 
May     6 

July  9 
Mar.  10 
Dec.  10 
July    11 


1921 
1920 
1918 
1919 
1919 
1921 
1919 


Recovered 

Recovered 

Recovered 

Recurrence 

Recovered 

Died 

Recovered 


1919  July      9,  1919    Recovered 
1921  ;  ....  Improved 

1920  ....  !  Recurrence 


1921 

1921 

1921 
1921 

1919 
1918 
1921 

1920 

1921 

1919 
1920 

1920 
1919 
1919 
1919 


Dec.   27,  1918 


....  Improved 

Died 

....  Recovered 

June  24,  1921  Improved 
recurrence 

....  Recovered 

....  Recovered 

Nov.  30,  1921  Recovered 
J--ray 

....  Improved 

Jan.    24,  1922     Recovered 

Sept.  13,  1919    Recurrence 
July    29,  1920  I  Recurrence 

....  [  Recovered 

....  Recovered 

....  Recovered 

Died 


Died 


;  Cerebral 
embolus 


Hemor- 
rhage 


Hemor- 
rhage 

Hemor- 
rhage 


Epithelioma  of  lower 
I     jaw 

Carcinoma    of    lower 
1     jaw 

Carcinoma    of    lower 
!     jaw 

Carcinoma  of  parotid 
I     and  jaw 

Odontoblastoma  of 
maxillary 
2  days      |  Sarcoma 

....  Carcinoma  of  parotid 

j     and  jaw 
....  Carcinoma    of    lower 

lip  and  jaw 
....  Carcinoma    of    lower 

jaw 
Spindle-cell  sarcoma 


....        '  Squamous-cell    carci- 

!     noma  of  lower  jaw 

8  days        Carcinoma  of  antrum 

Epulis 
Sarcoma 

j  Epulis 

]  Carcinoma 

j  Carcinoma 

!  Carcinoma 

I  Spindle-cell  sarcoma 

Carcinoma 
Epulis,  upper 

Carcinoma 
Epithelioma 
Leucoplakia 
7  days        Epulis  malignant 

6  days        Carcinoma 


Started  in  lower  lip. 
Started  in  lower  lip. 

9  previous  operations. 
Started  from  biting  cheek. 
Recurrent  case. 


Result    of    \"-excision    of 
lip. 


Recurrence  in  lower  jaw 
following  sarcoma;  exci- 
sion of  upper  jaw. 

Result  of  V-shaped  exci- 
sion. 


Recurrence. 


Recurrence. 

Several  recurrences  cau- 
terized. 

Stimulated  by  caustic 
paste. 

3  months  later  all  well; 
plastic  done. 

Rapid  recurrence. 

Became  spindle-cell  sar- 
coma and  recurrence. 

Well  after  two  years. 


THE  DIAGNOSIS  OF  TUMORS  OF  THE  LIVER 


J.  WALTER  VAUGHAN,  .M.D. 

DETROIT,    MICH. 


It  is  customary  with  many  surgeons  to  diagnosticate  liver 
tumors  from  the  gross  pathology  shown  by  inspection  alone. 
Such  has  been  the  habit  from  the  early  days  of  abdominal  surgery, 
and  it  is  the  result  of  years  of  teaching  that  wounds  of  the  liver 
are  frequently  followed  by  slow  but  uncontrollable  hemorrhage 
that  must  of  necessity  prove  fatal. 

It  is  the  purpose  of  this  article  to  bring  to  your  attention  the 
fact  that  gross  inspection  alone  is  not  always  sufficient  to  establish 
the  correct  identity  of  every  pathologic  process  within  the  liver 
substance.  In  many  instances  it  is  true  that  primary  tumors 
in  other  organs  establish  the  identity  of  liver  tumors,  and  thus 
that  microscopical  examination  of  sections  prepared  from  the 
tumor  involving  the  substance  of  the   liver  is  not  essential. 

However,  primary  pathologic  changes  in  the  liver  are  not 
infrequently  observed,  and  in  many  of  these  cases  the  surgeon 
is  liable  to  form  erroneous  conclusions  unless  microscopical 
sections  of  such  tumors  are  prepared. 

The  experiences  of  many  surgeons  during  the  late  war  taught 
us  that  even  rather  extensive  injuries  to  the  liver  substance 
were  not  necessarily  fatal,  and  medical  literature  since  that 
time  has  shown  that  some  have  profited  from  that  experience. 
Thus  Peck'^  reports  a  case  in  which  he  removed  the  entire  left 

1  Cavernous  Hemangioma  of  the  Left  Lobe  of  the  Liver,  Surg.,  Gynec.  and 
Obst.,  September,  1921,  p.  277. 
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lobe  of  the  liver,  which  was  the  site  of  a  cavernous  hemangioma. 
He  reports  collecting  records  of  21  operative  cases,  in  17  of  which 
the  tumor  was  excised,  there  being  15  recoveries  and  2  deaths. 

Candler  discussing  abscess  of  the  liver  due  to  Entameha 
dysenteriae  states:  "It  is  astonishing  how  much  liver  can  be 
destroyed  and  yet  the  patient  recover.  One  patient  had  an 
abscess  in  the  right  lobe  containing  two  pints  of  pus,  another 
had  at  least  one-third  of  his  total  liver  substance  destroyed  by 
a  gunshot  wound  and  resulting  suppuration. "^  He  advocates 
both  liver  puncture  and  free  drainage  of  the  abscess,  through 
the  use  of  blunt  instruments,  and  cites  13  cases,  12  of  which 
were  operated,  with  one  death. 

Swenson  reports  a  resection  which  involved  a  small  portion 
of  the  liver,  for  h>^ernephroma  of  that  organ,  the  same  being 
accomplished  with  no  excessive  bleeding.^ 

Starr  reports  a  hypernephroma  in  the  folds  of  the  falciform 
ligament.  While  he  states  that  the  tumor  did  not  actually 
involve  the  liver  substance  it  was  in  close  association  and  liver 
cells  were  noted  on  section  of  the  tumor.^ 

Rovsing  reports  a  successful  resection  of  a  cuneiform  section 
of  the  liver  for  the  removal  of  an  echinococcus  cyst  in  which  a 
large  portion  of  the  cyst  wall  was  calcified.  He  also  reports  a 
dysenteric  liver  abscess  in  which  1 500  cc  of  pus  were  removed 
by  trocar  at  the  time  of  operation.'* 

The  Mayos  in  their  complete  summary  of  surgery  of  the 
liver  up  to  1908  (Keen's  Surgery)  mention,  as  surgical  conditions, 
injuries,  localized  hepatic  abscess,  both  pyogenic  and  amebic, 
hydatid  cysts,  "solitary"  tuberculous  abscess,  simple  cysts 
and  cystic  adenomata.  They  also  make  mention  of  Keen's 
successful  resection  for  primary  carcinoma.^ 

They  call  attention  to  the  fact  that  resections  of  the  liver 

^  Candler,  A.  L.:     Abscess  of  the  Liver,  Lancet,  February  21,  1920. 

2  Swenson,  C.  G.:     Surg.,  Gynec.  and  Obst.,  November,  191 7,  p.  570. 

3  Starr,  N.  G. :     Ann.  Surg.,  September,  1917. 

■*  Abdominal  vSurgery:  Clinical  Lectures  for  Students  and  Physicians, 
pp.  450  and  462. 

*  Ann.  of  Surg.,  xxx,  267. 
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are  not  attended  with  so  many  diflficulties  as  would  be  expected, 
and  mention  the  methods  of  controlHng  hemorrhage  when 
operating  upon  this  organ,  chief  among  which  are  chain  Hgature 
which  is  placed  with  the  aid  of  a  blunt  needle,  the  use  of  the 
actual  cautery,  the  injection  of  boiling  water  around  the  pro- 
posed line  of  resection,  the  crushing  of  the  liver  substance  with 
heavy  forceps  before  cutting  and  the  suturing  of  a  gauze  com- 
press between  the  cut  edges  of  the  liver  tissue. 

Mann,  of  the  Mayo  Clinic,  advocates  free  omental  trans- 
plants for  the  control  of  hemorrhage  in  liver  wounds.^ 

In  contemplating  liver  surgery  it  is  well  to  refresh  our  memories 
upon  certain  facts.  Chief  among  these  is  that  the  organ  is 
covered  by  a  firm  capsule  of  fibrous  tissue  called  the  capsule  of 
Glisson.  This  fibrous  capsule  surrounds  the  great  vessels  and 
follows  them  as  a  covering  to  their  minutest  subdivisions  between 
the  lobules.  Because  of  this  the  blood  vessels  are  the  strongest 
structures  encountered  in  the  true  liver  substance,  once  the 
capsule  of  Glisson  has  been  severed,  and  consequently  it  is  quite 
possible  to  literally  comb  out,  by  means  of  blunt  dissection,  the 
liver  cells  proper,  after  incising  the  capsule  of  Glisson,  leaving 
the  large  blood  vessels  intact  and  rendering  their  ligation  much 
simpler  than  would  be  the  case  if  resection  with  the  sharp  blade 
were  practised  alone. 

It  is  therefore  necessary  that  we  should  be  acquainted  with 
the  course  of  the  blood  vessels  within  the  liver  substance  so  that 
we  may  know  where  the  more  important  structures  lie  and 
where  special  caution  is  indicated.  This  can  best  be  illustrated 
by  means  of  the  accompanying  illustrations,  which  have  been 
prepared  by  injecting  a  barium  suspension  in  the  hepatic  artery, 
the  portal  vein  and  the  hepatic  veins. 

First  it  will  be  seen  that  the  artery  is  of  extremely  small 
caliber  and  that  the  branches  given  off  as  terminal  ends  do  not 
approach  very  close  to  the  surface.  The  terminal  arterioles 
are  not  as  profuse  as  one  would  imagine,  and  the  amount  of 
blood  carried  to  this  organ  through  this  vessel  is  not  as  great 

^  Mann,  Frank  C:     Surg.  Clinics  of  North  America,  October,  192 1,  p.  1465. 
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as  that  furnished  other  organs  when  their  relative  size  and 
importance  are  considered.  The  blood-pressure  in  this  vessel, 
owing  to  its  small  caliber,  is  relatively  high,  675  mm.^  The 
second  picture  shows  the  injection  of  the  portal  vein  in  addition 
to  the  hepatic  artery.  It  will  be  seen  that  the  two  vessels 
follow  much  the  same  course,  and  that,  as  their  branches  divide, 
they  also  run  along  in  the  same  location. 


Fig.  I. — Barium  injection  of  hepatic  artery. 

The  hepatic  veins  are  by  far  the  largest  blood  vessels  within 
the  liver  substance,  being  in  fact  large  sinuses  running  to  each 
lobe.  Their  course  is  rather  superficial,  even  when  they  have 
obtained  considerable  size,  and  injury  to  these  vessels  should 
be  avoided  if  possible. 

The  liver,  as  we  know,  receives  both  venous  and  arterial 
blood,  the  latter  being  supplied  at  high  pressure  and  the  former 


1   Macleod:   Physiology  and  Biochemistry  in  Modern  Medicine. 


vaughan:  diagnosis  of  tumors  of  the  liver        247 


Fig.  2.— Barium  injection  of  hepatic  artery  and  portal  vein. 


Fig.  3. — Showing  injection  of  hepatic  vein.      (Note  venous  anastomosis  in 
diaphragm  at  "A.") 
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at  very  low  pressure.  Both  these  sources  of  supply  empty  into 
the  hepatic  veins,  which  are  very  large  in  size  and  therefore  are 
under  very  low  pressure.  When  it  is  necessary  to  ligate  these 
vessels,  ties  must  be  adjusted  with  great  care  and  gentleness. 

The  diagnosis  of  tumors  of  the  liver  is  practically  impossible 
during  their  early  period  of  development.  It  was  hoped  that 
as  more  accurate  tests  by  means  of  blood  and  urine  examin- 
ations were  developed  diagnosis  would  be  facilitated.  How- 
ever, unless  the  location  of  tumor  formation  is  such  that  it 
interferes  with  the  proper  outlet  of  bile  into  the  intestinal  canal, 
swellings  of  the  liver  may  attain  considerable  size  before  even 
being  suspected.  This  is  due  to  what  W.  J.  Mayo  terms  its 
"enormous  margin  of  safety."^ 

Thus  while  each  and  every  function  of  the  liver  is  essential 
to  good  health,  yet  under  normal  conditions  these  functions— 
which  are  those  of  carbohydrate  metabolism,  fat  metabolism, 
protein  metabolism,  the  detoxication  of  chemical  and  bacterial 
poisons  and  bile  formation— could  be  accomplished  with  possibly 
only  a  third  of  the  total  amount  of  liver  substance.  That  the 
entire  amount  is  not  sufficient  under  times  of  stress— in  the 
presence  of  overwhelming  doses  of  chloroform,  phosphorus, 
some  bacterial  poisons  or  even  toxic  substances  derived  from 
body  cells  themselves— is  a  fact  that  is  well  known,  but  under 
normal  conditions,  as  Mayo  states,  the  margin  of  safety  is  exceed- 
ingly great.  It  is  for  this  reason  that  tests  of  liver  function 
show  nothing  abnormal  even  when  half  of  the  liver  substance 
has  been  destroyed,  provided  the  remaining  liver  cells  remain 
uninjured  and  can  "carry  on"  in  their  normal  manner. 

In  experimental  work  on  animals  as  much  as  two-thirds  of 
the  liver  has  been  removed  without  apparent  permanent  injury, 
while  complete  extirpation  of  the  organ  is  fatal  usually  within 
a  few  hours,  except  in  the  case  of  amphibia,  where,  because  of 
the  communication  between  the  portal  and  renal  veins,  death 
does  not  occur  so  rapidly. 

1  Mayo,  W.  J.:  Surgical  Significance  of  Hepatic  Incompetency,  Surg., 
Gynec.  and  Obst.,  November,  192 1,  p.  463. 
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The  diagnosis  of  pathological  processes  within  the  substance 
of  the  liver  is  sometimes  exceedingly  diiBcult. 

From  the  above  it  can  be  seen  that  functional  tests  are  of  no 
value  as  long  as  there  is  no  obstruction  to  the  outlet  of  bile  and 
so  long  as  there  is  sufficient  normal  liver  substance  to  ''carry 
on." 


ToMOH 


St««i«5 


Fig.  4. — Diagrammatic  sketch  of  tumor  present  and  connective  tissue  bands 
in  adenocarcinoma  of  bile  ducts. 


The  roentgen  ray  will  be  of  but  limited  value  even  with  the 
aid  of  artificial  pneumoperitoneum,  since  but  a  small  proportion 
of  the  pathological  liver  changes  show  distortion  of  the  normal 
liver  outline. 

Actual  outlining  of  the  margins  of  the  liver  b}'  means  of  per- 
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cussion  is  not  always  reliable,  since  the  overlapping  lung  pre- 
vents small  changes  being  noted  in  the  dome  and  the  lower 
margin  cannot  always  be  determined  accurately  because  of  the 
thinness  of  this  portion. 

A  liver  palpable  below  the  costal  margin  is  usually  a  patho- 
logical organ  and  sometimes  irregularities  in  the  lower  border  can 
be  discovered  by  this  means.  With  such  conditions  as  echino- 
coccus  cyst  and  amebic  abscess  the  possibility  of  their  presence 
is  always  ascertained  by  the  previous  history  of  the  patient, 
and  it  is  not  until  the  pathological  process  has  reached  con- 
siderable dimensions  that  it  can  be  diagnosticated  by  physical 
examination  or  laboratory  procedures,  including  the  roentgen  ray. 

In  such  conditions  as  the  2  cases  that  I  will  now  report  diag- 
nosis could  not  be  arrived  at  without  exploratory  laparotomy, 
and  even  then  the  diagnosis  was  not  accurate  without  the  aid 
of  microscopic  sections  of  the  liver  tumors  found. 

Case  11,346.— Mrs.  A.  S.,  aged  sixty-three  years;  widow; 
white;  American;  housework.  Complaints:  Pain  in  epigas- 
trium; nausea;  vomiting;  loss  of  weight;  weakness;  constipa- 
pation.  Illness  began  six  years  ago  with  acid  stomach,  heart- 
burn and  frequent  attacks  of  indigestion  associated  with  consti- 
pation, which  syndrome  was  of  periodical  occurrence,  with 
intervals  of  apparent  good  health.  This  continued  for  four 
years.  Two  years  ago  the  pain  became  of  knife-like  intensity 
following  the  taking  of  food,  which  she  frequently  vomited  im- 
mediately after  ingestion.  This  gave  relief.  At  this  time  she 
commenced  to  lose  weight  and  has  lost  about  sixty  pounds  in 
two  years.  With  the  increase  in  pain  all  of  the  above  symptoms 
became  more  pronounced.  This  continued  for  two  months. 
Treatment  and  dieting  seemed  to  improve  her  condition  and 
she  was  better  until  July,  1921,  since  which  time  she  has  rapidly 
grown  worse.  For  the  past  two  months  she  has  lived  on  milk 
and  ice-cream,  which  could  be  taken  in  small  quantities  only. 
Even  this  caused  severe  pain,  which  was  relieved  by  vomiting, 
or  it  gradually  wore  away.     For  the  past  two  weeks  she  has 
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been  practically  confined  to  bed.  No  blood  or  bile  has  been 
noted  in  vomitus  at  any  time— nothing  but  undigested  food. 

Previous  Illnesses.  Diphtheria  in  young  adult  life.  Laparot- 
omy with  removal  of  left  pyosalpinx  twenty  years  ago. 

Has  had  eight  normal  childbirths. 

Family  History.  Has  had  two  husbands.  One  died  of  cancer 
of  stomach.  One  of  chronic  alcoholism.  Four  children  living 
and  well. 

Physical  Examination.  An  emaciated  pale  woman  of  sixty- 
three  years,  who  appears  much  older.  Head,  neck  and  scalp 
negative.  Hair  white.  Eyes  react  to  light  and  accommo- 
dation. No  jaundice.  Reflexes  brisk.  Conjunctivae  pale. 
Nose:  Septum  deflected  to  the  left.  Mouth:  Teeth  all  absent; 
tongue  clean;  tonsils  atrophic.  No  goiter  or  glandular  enlarge- 
ment. Chest  and  lungs :  Bony  landmarks  prominent.  Mammae 
atrophic  and  senile,  otherwise  negative.  Thorax  emph}-sem- 
atous  in  t^pe.  Heart:  outlines  indistinct,  otherwise  negative. 
Lungs  negative.  Diaphragmatic  excursions  bilaterally  within 
normal.  Abdomen:  Flat,  many  stride  and  skin  much  wrinkled. 
Old  median  suprapubic  scar.  Area  of  tenderness  in  midepigas- 
trium  on  slight  pressure.  Indefinite  oval  mass  one  and  one- 
half  inches  long  above  and  to  the  right  of  the  umbilicus.  This 
is  very  small,  does  not  move  with  respiration  and  is  tender  on 
pressure.     Extremities   negative;     reflexes   brisk. 

Wassermann,  4-plus.    Urine  negative.    Blood-pressure,  140-78. 

Roentgen  ray.  General  survey  of  the  chest  shows  no  gross 
lung  pathology.  There  is  considerable  widening  of  the  aortic 
arch.  The  usual  barium  meal  was  given.  There  was  very 
rapid  escape  of  the  gastric  contents.  The  stomach  is  somewhat 
contracted.  In  the  supine  position  there  was  good  filhng  of 
the  fundus.  A  constriction  appeared  about  the  middle  third. 
In  the  prone  position  peristalsis  was  active— good  filling  of 
pylorus  and  duodenal  bulb.  The  bulb  is  directed  somewhat 
toward  the  right.  Incisure  on  the  greater  curvature  remains 
constant.     There  is  also  a  slight  incisure  on  the  lesser  curvature. 
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Survey  at  Five  Hours.  Stomach  empty.  Head  of  the  column 
in  splenic  flexure.  Tail  in  the  small  intestine.  There  is  some 
tenderness  on  manipulation  over  the  lower  end  of  the  cecum. 

Survey  at  Twenty-four  Hours.  Cecum  low.  Barium  visualized 
in  the  colon.  Colon  appears  somewhat  spastic.  There  is 
tenderness  in  the  region  of  the  right  pelvis,  apparently  not 
associated  with  the  colon. 

Plates  showed  a  constant  indrawing  on  the  greater  curvature 
at  the  junction  of  the  upper  end  and  middle  third— there  is 
evidence  of  spasm.  There  is  a  small  defect  on  the  lesser  cur- 
vature in  the  arc  of  the  contraction.  These  findings  point  to 
an  ulcer  on  the  lesser  curvature. 

Stool  Examination.     No  occult  blood. 

Operation,  November  14,  192 1.  Upper  right  rectus  incision. 
Stomach  found  to  be  normal  except  for  adhesion  to  lesser  cur- 
vature. Two  tumor  masses  in  the  liver  on  the  under  surface— 
one  on  each  side  of  the  cystic  bile  duct.  The  one  in  the  quad- 
rate lobe  was  about  one  and  a  half  inches  in  diameter  and  was 
situated  at  the  point  of  exit  of  the  bile  duct.  The  one  in  the 
right  lobe  was  about  one  inch  in  diameter  and  was  situated  one 
inch  to  the  right  of  the  gall-bladder.  Both  growths  were  the 
same  in  appearance,  being  grayish  white  in  color  with  but  few 
blood  vessels  running  across  their  surface.  They  were  hard 
and  firm  to  the  touch  with  rather  distinct  borders. 

Palpation  of  the  pancreas  disclosed  an  induration  at  the  head, 
which  felt  as  if  there  were  several  nodules  of  much  firmer  con- 
sistency than  the  surrounding  normal  gland  tissue. 

The  tentative  diagnosis  from  these  findings  was  malignancy 
of  the  pancreas  with  secondary  liver  involvement. 

A  portion  of  the  tumor  mass  in  the  left  lobe  was  excised  for 
microscopical  confirmation,  the  cut  edges  overstitched  and  the 
abdomen  closed.  Much  to  my  surprise  the  microscopical  report 
returned  ''caseating  tuberculosis,"  the  diagnosis  having  been 
differentiated  from  gumma  because  of  the  absence  of  blood 
vessels  in  the  tumor  mass.  The  tissue,  however,  had  been  taken 
from  an  area  of  the  tumor  rather  free  from  new  blood  vessel 
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growth,  and  further  consideration  of  the  specimen,  together 
with  the  positive  Wassermann  noted,  made  the  weight  of  evi- 
dence point  toward  gumma.  The  patient  was  placed  upon 
proper  treatment  and  rapidly  recovered. 

January  lo,  she  reported  that  she  was  eating  well,  had  a  good 
appetite  and  no  nausea  at  all.  She  had  gained  both  in  weight 
and  strength.  Sixteen  days  later  she  had  gained  three  more 
pounds  and  felt  well  in  every  way. 


Fig.  5. — Diagrammatic  sketch  of  tumors  present  in  gumma  of  liver. 


February  3,  she  met  with  an  accident,  suffering  severe  burns, 
from  which  she  died  in  the  receiving  hospital. 

The  interesting  points  to  be  emphasized  in  a  review  of  this 
case  are: 
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I.  The  gross  pathological  diagnosis  was  malignancy  and  the 
type  of  liver  nodules  made  one  think  of  sarcoma.  As  I  had 
never  encountered  a  primary  sarcoma  of  the  pancreas,  which 
I  suspected  to  be  present,  I  was  exceedingly  anxious  to  obtain 
sections  of  this  tumor. 


"^^" 


S^'^ 


Fig.  6. — Photijmicrograph  of  gumma  of  the  liver. 


2.  The  clinical  symptoms,  as  elicited  from  the  patient,  in  this 
case  were  strongly  suggestive  of  a  gastric  lesion  in  preference 
to  a  lesion  of  the  gall-bladder  or  bile  ducts.  This  I  believe  to 
be  a  rather  frequent  finding  in  many  non-acute  liver  conditions. 

3.  Outside  of  a  positive  Wassermann  to  both  antigens  there 
was  nothing  in  either  the  history  or  the  physical  examination 
of  the  patient  that  would  suggest  a  luetic  infection.  The  patient 
was  not  aware  of  having  been  infected  nor  had  she  received  any 
treatment.  It  is  true  that  a  widening  of  the  aortic  arch  was 
observed  under  fluoroscopic  examination,  but  this  was  not 
sufficient  to  be  suggestive. 


vaughan:  diagnosis  of  tumors  of  the  liver        255 

4.  The  age  of  the  patient  and  the  gross  findings  were  more 
suggestive  of  malignancy  than  any  other  condition,  and  an 
accurate  diagnosis  could  not  have  been  reached  without  the 
aid  of  sections  of  the  liver  tumor. 

Case  12,504.— Miss  E.  S.,  aged  eighteen  years;  white; 
American;  occupation,  sewing  in  factory.  Complaints:  Sore 
throat,  dizzy  spells,  weakness,  pain  in  epigastrium  and  lower 
abdomen,  constipation. 

Family  History.     Negative. 

Previous  History.  Had  measles,  mumps,  pertussis  and  scar- 
let fever  in  childhood;  t\phoid  fever  seven  years  ago  and 
influenza  one  year  ago.  Since  the  last  infection  the  patient  has 
had  severe  frontal  headaches  and  dizzy  spells,  w^hich  occur  about 
once  a  week.  During  these  spells  dark  spots  appear  before  the 
eyes.  These  spells  last  from  a  few  minutes  to  as  much  as  two 
hours  and  are  followed  by  severe  headaches. 

The  tonsils  were  buried,  with  cr}T3ts  apparently  sealed.  Trans- 
illumination showed  the  sinuses  clear.  There  was  a  large  spur 
on  the  right  of  the  nasal  septum  and  the  teeth  showed  numerous 
cavities.  The  cervical  glands  were  slightly  enlarged.  Head 
and  neck  otherwise  negative. 

Lungs  and  heart  were  negative,  apex-beat  being  in  the  fifth 
intercostal  space  within  the  midclavicular  line. 

Abdominal  examination  showed  an  area  of  tenderness  in  the 
epigastrium  to  the  right  of  the  midline  and  also  in  the  right 
lower  quadrant.  She  complained  of  pains  in  both  areas,  the 
upper  ones  extending  around  into  the  back. 

She  complains  chiefly  of  "stomach  trouble,"  and  states  that 
certain  foods  cause  gaseous  and  acid  eructations.  There  is  a 
constant  dull  ache  to  the  right  of  and  above  the  umbilicus, 
which  bears  no  relationship  to  meals  except  that  it  is  more  pro- 
nounced when  suft'ering  from  these  gaseous  eructations.  This 
has  been  present  off  and  on  for  three  years. 

The  patient  has  a  dull  appearance  and  a  sluggish  mentality. 

Examinations  of  the  pelvis,  reflexes,  etc.,  were  negative. 
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Radiographic  examination  showed  no  gross  pathology  of  the 
chest.  The  stomach  was  of  the  vertical  type  and  freely  movable. 
The  duodenal  bulb  fills  under  manipulation  and  tenderness  is 
noted  in  the  region  of  the  pylorus.  In  the  supine  position  there 
was  a  good  filhng  of  the  fundus.  In  the  prone  position  the 
peristalsis  became  active,  there  being  no  constant  defect  in  the 
pylorus  or  duodenal  bulb. 


Fig.  7. — Photomicrograph  of  adenocarcinoma  of  bile  duct. 


Survey  at  Jive  hours  showed  an  empty  stomach,  the  barium 
being  in  the  pelvic  ileum,  cecum  and  ascending  colon.  Ten- 
derness was  noted  over  the  lower  end  of  the  cecum. 

Survey  at  twenty-four  hours  showed  an  empty  colon  with  the 
exception  of  a  slight  residue  in  the  cecum.  The  cecum  was 
movable  but  the  appendix  could  not  be  seen.  However,  ten- 
derness was  marked  on  manipulation. 

The  roentgen-ray  diagnosis  was  suggestive  of  a  chronic  appen- 
dicitis. 
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Gastric  analysis,  urine,  blood  and  Wassermann  were  negative. 

The  patient  was  admitted  to  Harper  Hospital,  December  19, 
192 1.  Operation  was  performed  December  20,  192 1.  The 
tentative  diagnosis  was  chronic  appendictitis,  but  owing  to  the 
definite  tenderness  elicited  on  slight  pressure  over  the  epigastrium 
and  a  consequent  desire  to  explore  the  duodenum  and  adjacent 
structures  an  upper  right  rectus  incision  was  made. 

The  pelvis  was  negative.  Kidneys  negative.  Stomach  and 
duodenum  negative.  The  appendix  appeared  to  be  of  the 
chronic  inflammatory  t>^e  and  was  removed.  The  liver  had 
the  appearance  of  a  syphilitic  cirrhosis,  being  divided  into 
large  lobules  by  bands  of  connective  tissue.  The  liver  edges 
were  slightly  corrugated  owing  to  these  connective-tissue  bands. 
Surrounded  by  the  structures  of  a  large  band  on  the  superior 
surface,  about  four  inches  from  the  anterior  margin,  was  a 
small,  sHghtly  elevated,  grayish-white  ghstening  nodule.  It 
was  one-half  inch  in  length  and  one-quarter  inch  in  diameter 
and  was  not  distinctly  differentiated  from  the  surrounding 
connective  tissue.  This  mass  was  removed  for  microscopic 
examination,  the  diagnosis  of  luetic  cirrhosis  being  made  from 
the  gross  inspection  of  the  liver. 

Section  of  this  tissue  showed  that  it  was  primary  carcinoma, 
of  that  t^pe  which  springs  from  multiple  adenoma  of  the  bile 
ducts.     Since  then  functional  tests  have  been  made. 

Urine  is  negative. 

Blood  count  and  chemistry  (January  30,  1922):  Hemoglobin, 
75  per  cent;  red  blood-cells,  4,750,000;  white  blood-cells, 
7750;  polymorphonuclears,  67;  large  mononuclears,  7;  small 
mononuclears,  22;  eosinophile,  4;  N.  C,  nitrogen,  27.3  per 
100  c.  c.  blood;  blood  sugar,  0.16  per  cent;  cholesterol,  140  mg. 
per  100  c.  c. 

Massive  roentgen-ray  treatments  were  instituted  two  weeks 
after  operation.  After  two  treatments  the  patient  was  dis- 
charged and  told  to  report  for  further  treatment  within  four 
weeks.  At  the  end  of  two  months,  nothing  having  been  heard 
from  the  patient,  request  was  made  of  the  social  service  depart- 
ment to  investigate  her  condition.  She  was  found  to  be  almost 
Am  Surg  17 
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bed  ridden  and  was  brought  into  the  hospital  a  second  time. 
Vigorous  ray  treatment  was  then  instituted,  with  the  result 
that  she  showed  marked  improvement.  She  was  discharged 
from  the  hospital  April  23,  1922,  having  gained  eighteen  pounds, 
and  was  apparently  in  good  general  health. 

Treatment  with  massive  roentgen  ray  dosage  will  be  con- 
tinued, and  while  it  is  as  yet  too  early  to  estimate  what  the  out- 
come will  be,  it  can  be  definitely  stated  that  marked  temporary 
benefit,  at  least,  has  been  the  result  of  the  treatment. 

Conclusions.  The  above  two  cases  have  been  selected  from 
our  series  of  liver  tumors  for  report  at  this  time  because  of  the 
fact  that  they  illustrate  two  definite  t>pes  in  which  a  diagnosis 
is  impossible  by  inspection  alone.  At  the  same  time  both 
tj-pes  are  amenable  to  treatment— the  second  at  least  temporarily 
—if  treatment  is  instituted  at  a  sufficiently  early  date.  In 
order  to  accomplished  this  it  was  necessary  to  make  an 
accurate  diagnosis,  which  could  only  be  done  through  the  pre- 
paration of  microscopic  sections  obtained  from  the  liver  tumors 
by  removal  of  sections  of  the  same.  From  this  it  can  be  con- 
cluded that  primary  tumors  of  liver  origin  should  be  removed, 
if  possible.  If  not,  portions  of  such  tumors  should  always  be 
removed  for  microscopic  examination. 
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DISCUSSION 

Dr.  Charles  H,  Peck,  New  York: 

I  would  like  to  make  two  points:  (i)  I  A\-ish  to  refer  to  a  case  of 
mine  of  hemangioma  of  the  liver  in  which  I  excised  the  entire  left  lobe 
two  years  ago.  I  presented  the  case  before  the  Southern  Surgical 
Association  in  1920.  The  patient  is  still  quite  well  and  in  good  condi- 
tion. (2)  I  would  like  to  comment  on  the  extremely  small  amount  of 
liver  tissue  which  seems  to  be  compatible  ^^^th  continued  life  and  to 
mention  one  case  on  whom  I  operated  in  1920.  Hoping  to  do  a 
splenectomy  for  some  primary  splenic  lesion,  it  proved  to  be  a  true 
atrophic  alcoholic  cirrhosis  of  the  liver,  with  the  liver  so  shrunken 
that  it  seemed  to  consist  only  of  a  nodular  mass  of  fibrous  tissue  no 
larger  than  a  closed  list.  He  is  still  alive  today  after  ha\ing  had 
seventy-nine  tappings  for  ascites,  and  seems  to  be  about  as  well  as 
ever. 


CECAL  ATONY  AND  MOBILE  CECUM 


By  F.  N.  G.  STARR,  M.B.  (Tor.) 

AND 

ROSCOE  R.  GRAHAM,  M.B.  (Tor.) 
(By  Invitation.) 
toronto,  canada 


That  cecal  atony  and  mobile  cecum  with  atony  is  an  entity 
there  can  be  little  doubt;  that  frequently  it  is  mistaken  for  or 
is  miscalled  chronic  appendicitis  upon  insufficient  evidence  is 
brought  to  one's  mind  constantly.  The  mere  removal  of  the 
appendix  in  such  cases  discredits  surgery  by  not  relieving  the 
s>TTiptoms.  A  careful  study  of  each  case  individually  will 
convince  the  most  skeptical  that  important  pathology  in  the 
right  iliac  region  has  been  overlooked  and  misunderstood.  No 
surgeon  need  dip  the  bucket  very  deep  into  his  well  of  memory 
to  bring  forth  cases  in  which  results  have  been  unsatisfactory. 

Failure  to  recognize  the  condition  early  may  lead  to  infections 
through  the  portal  blood  stream,  to  say  nothing  of  the  chronic 
invalidism  and  the  unbalanced  nervous  system  that  later  develop. 

The  etiology  is  difficult  to  determine,  but  the  stage  setting 
is  probably  prepared  by  an  imperfect  rotation  of  the  cecum  or 
by  a  failure  upon  the  part  of  the  cecum  to  become  fixed  in  its 
descent.  Yet  with  these  defects  people  may  "carry  on"  for 
years  without  discomfort.  Then  some  injury  occurs  or  a  severe 
illness  develops,  when  in  addition  to  the  anatomical  anomaly 
there  occurs  an  upset  of  the  neuromuscular  control;  the  patient 
then  begins  to  complain  of  indigestion,  constipation,  and  loss 
of  "pep,"  associated  with  recurring  attacks  of  pain  and  tender- 
ness in  the  right  iliac  fossa.     If  there  also  is  a  mobile  cecum 
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that  has  become  atonic  there  is  added  a  drag  on  the  superior 
mesenteric  vessels,  and  this  in  turn  produces  dilatation  of  the 
duodenum  from  the  added  pressure  where  these  vessels  cross 
the  duodenojejunal  junction. 

In  such  cases  there  is  pain  and  tenderness  in  the  right  iliac 
region  and  advanced  cases  complain  of  a  sensation  of  "drag- 
ging" in  the  epigastrium,  but  there  is  no  rectus  rigidity.  There 
is  nausea,  worse  in  the  early  morning,  associated  with  a  lack  of 
*'pep,"  reheved  after  breakfast,  and  from  then  until  the  late 
afternoon  or  early  evening  the  patient  carries  on  fairly  com- 
fortably, when  the  nausea  and  feeling  of  general  discomfort 
recur,  with  lassitude,  drowsiness  and  loss  of  appetite.  Many 
of  these  cases  are  condemned  as  neurasthenics  and  get  scant 
attention.  Commonly  there  is  constipation,  though  some 
patients  have  a  daily  stool  from  overflow.  Frequently  there 
is  mucus  in  the  stools,  apparently  from  the  irritation  of  putrid 
feces  in  the  cecum,  associated  with  spasticity  of  the  transverse 
colon,  and  occasionally  blood,  due  to  ulceration.  In  two  instances 
there  was  severe  bleeding,  necessitating  transfusion. 

In  addition  to  the  pain  and  tenderness  there  is  cutaneous 
hyperesthesia  over  the  site  of  tenderness  as  well  as  hyperesthesia 
under  the  left  costal  border.  There  is  also  frequently  tender- 
ness and  cutaneous  h\peresthesia  over  the  last  two  or  three 
dorsal  roots  on  the  left  side.  Palpation  reveals  a  large  flabby 
cecum  in  which  succussion  is  easily  obtained. 

An  opaque  meal,  under  the  roentgen  ray,  often  shows  a  dilated 
duodenum  with  a  drag  at  the  end  of  the  third  portion;  the 
cecum  is  distended  and  lacks  haustration;  it  may  or  may  not 
be  mobile  and  there  will  be  a  cecal  residue  for  days.  The  trans- 
verse colon  at  six  hours  may  show  as  a  string.  After  this  has 
been  cleared  out  an  opaque  enema  is  given  and  under  the 
roentgen  ray  one  sees  the  cecum  balloon  out  somewhat  in  shape 
like  a  giant  pear  and  the  haustrations  all  become  ironed  out 
and  remain  absent.  In  a  few  minutes  the  enema  begins  to 
flow  through  the  ileocecal  valve.  We  have  seen  it  flow  up  the 
small  bowel  until  in  less  than  half  an  hour  a  perfect  duodenal 
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cap  was  produced,  giving  rise  to  horrible  nausea  resembling 
the  early  morning  sickness  of  which  the  patient  formerly  com- 
plained. 

For  purposes  of  treatment  we  have  put  these  cases  into  four 
groups: 

1.  The  cecum  may  be  mobile  without  much  atony,  but  it 
produces  a  drag  on  the  superior  mesenteric  vessels  and  thus 
crowds  the  duodenojejjM^  junction.  One  must  bear  in  mind 
that  when  the  cecum  is^^Bi^and  becomes  atonic  it  resembles 
the  bowel  of  the  herbivJB^|rimal.  Therefore  meat  must 
be  eliminated  from  the  die^^B  order  to  change  the  bowel 
flora  as  quickly  as  possible  from  the  flora  of  the  carnivorous  to 
that  of  the  herbivorous  animal  a  yeast-cake  may  be  eaten 
night  and  morning.  Flaxseed  added  to  the  diet  ensures  a  daily 
bowel  evacuation.  Abdominal  massage  and  physical  drill 
help,  and  when  in  the  upright  position  these  patients  should 
wear  a  corset  with  an  abdominal  "lift."  When  one  has  not 
easy  access  to  a  good  corsetmaker  an  ordinary  abdominal  belt 
with  an  oblong  rubber  bath-sponge  under  it  serves  the  purpose 
admirably.  Under  such  circumstances  the  alteration  from 
semi-invalidism  to  rude  health  is  sometimes  very  striking. 

2.  Failing  to  get  physical  efficiency  in  this  way,  in  the  early 
mild  cases  in  which  the  cecum  is  still  an  abdominal  organ,  the 
removal  of  the  appendix  combined  with  a  plication  of  the  cecum, 
after  dividing  by  sharp  dissection  a  constricting  fibrous  band 
at  the  junction  of  the  cecum  and  ascending  colon  over  the  outer 
leaf  of  the  mesentery,  is  probably  all  that  is  required  to  bring 
about  a  cure.  Up  to  the  end  of  192 1  we  had  done  thirty-two 
of  these  without  any  mortality. 

3.  When  the  cecum  is  a  pelvic  organ,  resembling  the  her- 
bivorous type  of  cecum,  and  is  in  a  similar  early  stage  of  atony, 
the  removal  of  the  appendix  with  plication  of  the  cecum  and 
then  a  burying  of  the  plicated  margin  into  a  slit  three  or  four 
inches  long  in  the  posterior  parietal  peritoneum  leads  to  a  cure. 
There  has  been  no  mortality  in  16  such  cases  and  the  results  so 
far  have  been  striking.     There  has  been  a  gain  in  weight  of 
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from  ten  to  thirty  pounds.  Some  practitioners  have  com- 
plained that  such  treatment  of  their  patients  has  destroyed  a 
weekly  source  of  revenue. 

In  the  advanced  cases  in  which  there  is  marked  atony  with 
third-degree  incompetency  of  the  valve  and  long-continued  ill- 
heafth,  or  cases  in  which  the  appendix  has  been  removed  and  a 
series  of  adhesion-breaking,  health-breaking  and  heart-break- 
ing operations  have  already  been  don^Jj^hing  short  of  a  radical 
resection  of  the  terminal  ileum  ao^HRim.  with  an  end-to-end 
anastomosis  of  the  cut  ileumJjjHjjW-scending  colon  or  to  the 
hepatic  flexure  as  the  case  ml^r^quire,  will  be  of  any  benefit. 
The  extraordinary  thing  is  that  nature  has  some  means  whereby 
a  partially  reconstructed  valve  develops  at  the  site  of  anastomosis. 

We  abandoned  the  side-to-side  anastomosis  some  years  ago 
because  3  cases  returned  for  treatment  that  had  developed 
pockets  in  the  blind  ends,  but  in  adopting  the  end-to-end  anas- 
tomosis we  ran  into  occasional  fecal  iistulae  and  a  higher  mortality. 
In  the  autumn  of  1920  we  adopted  a  piece  of  rubber  tubing  as 
temporary  connection  at  the  site  of  anastomosis,  and  since 
then  we  have  had  22  cases  with  one  death,  and  this  was  in  no 
way  attributable  to  the  operation. 

The  operation  of  resection  has  been  carefully  worked  out. 
First  the  mesentery  is  perforated  at  the  site  of  the  proposed 
section  of  the  colon  and  a  double  set  of  clamps  applied.  The 
same  is  done  to  the  ileum.  Then  through  this  perforation  in 
the  mesentery  a  double  clamp  (Ochsner  forceps)  is  applied  to 
the  mesentery,  and  this  is  cut  between;  another  two  pairs  of 
forceps  are  applied  and  the  mesentery  cut.  This  procedure 
is  continued  until  the  original  clamps  are  reached.  The  colon 
and  the  ileum  are  then  cut  across  and  the  portion  of  bowel 
disposed  of.  The  cut  ends  of  the  ileum  and  the  colon  are  then 
cauterized  so  that  we  start  the  reconstruction  in  an  aseptic 
field.  A  double  No.  2  iodin  catgut  suture  is  passed  around  the 
points  of  the  last  pair  of  forceps  applied  to  the  mesentery,  and 
this  suture  overcasts  the  forceps  with  several  loops  until  the 
suture  overlaps  the  points  of  the  next  pair.     The  forceps  are 
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then  loosened  and  withdrawn,  while  the  suture  is  drawn  tight. 
This  procedure  is  continued  until  the  entire  cut  edge  of  the 
mesentery  is  oversewn  and  all  bleeding  thus  controlled.  The 
two  ends  of  the  suture  are  then  tied  and  left  long,  when  one 
finds  the  free  ends  of  the  bowel  to  be  anastomosed  lying  side- 


Fig.  I. 

by-side.  The  junction  is  made  in  the  usual  way,  using  l^e 
Balfour  idea  for  enlarging  the  lumen  of  the  ileum.  When  the 
inner  suture  of  chromic  gut  has  reached  the  point  opposite  the 
mesentery  a  piece  of  rubber  tubing  with  a  half-inch  lumen  and 
about  one  and  a  half  inches  long  is  caught  by  the  suture  and 
the  remaining  part  of  the  closure  is  completed  over  the  tube. 


Fig  2. 


Fig    3. 


Fig.  4. 


Fig.  5. 


Antimesenteric  side  of 
ileum,  showing  how  it    <^ 
is  split  to  form  lumen 
equal  to  large  bowel. 


Fig.  6. 
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The  ends  of  the  bowel  suture  and  the   mesenteric  suture  are 
then  tied,  thus  closing  off  any  possible  opening  between.    The 


Rubber  tube  in  situ. 


Fig.  7. 


Fig.  8. 


rubber  tube  maintains  the  lumen  of  the  gut  during  the  temporary 
edema  that  occurs  while  heaHng.  It  is  passed  per  rectum  in 
from  five  to  seventeen  days. 


A  CASE  OF  MULTIPLE  MYELOMA  OF  THE 
PLASMA-CELL  TYPE 
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AND 
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Multiple  myeloma  is  a  rare  form  of  malignant  neoplasia, 
arising  apparently  simultaneously  from  the  marrow  of  several 
bones,  particularly  from  the  ribs  and  vertebral  column.  The 
tumors  possess  marked  osteoclastic  but  no  osteoplastic  ten- 
dencies; they  are  richly  cellular,  often  vascular  and  rarely  give 
rise  to  gross  metastasis.  The  myeloma  cells  are  generally  thought 
to  be  derivatives  of  the  specific  marrow  elements. 

Case  Report.  A  man,  aged  fifty-one  years,  was  admitted 
to  the  Hospital  of  the  University  of  Pennsylvania,  October,  1921, 
on  account  of  severe  pain  in  the  back  and  inability  to  walk  or 
even  sit,  as  the  erect  position  greatly  aggravated  the  pain.  He 
gave  the  following  history: 

On  July  16,  1920,  in  apparent  perfect  health,  while  in  the 
act  of  lifting  a  weight  of  about  eighty  pounds,  he  felt  some- 
thing crack  in  his  back  and  he  fell  to  the  floor.  He  was  able 
to  get  up  in  a  short  time  and  after  resting  a  few  hours  walked 
to  his  home.  He  felt  as  though  his  back  had  been  injured  and 
rested  in  bed  a  day  and  a  half,  after  which  he  returned  to  work 
and  did  not  notice  anything  unusual,  except  that  stooping  or 
lifting  caused  pain  in  the  back.     He  also  noticed  that,  in  walk- 
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ing,  unevenness  in  the  pavement  developed  the  back  pain  and 
any  condition  causing  a  jar  of  the  spine  had  the  same  effect. 
About  a  month  after  the  first  injury  the  man  made  a  misstep 
and  again  fell  while  at  work.  Since  this  time  the  pain  in  the 
back  has  been  worse  and  has  always  been  aggravated  by  any- 
thing causing  movement  or  strain;  even  coughing,  sneezing 
and  hiccoughing  had  this  effect.  Shortly  thereafter  a  lump 
was  observed  in  the  lumbar  region  and  persisted  for  about 
three  months.  (As  this  had  entirely  disappeared,  its  character 
and  relation  to  the  present  condition  are  uncertain.) 

The  patient  continued  to  work  more  or  less  until  February, 
192 1.  The  pains  gradually  extended  upward  until  the  dorsal 
region  was  involved  as  well  as  the  lumbar,  and  pains  through 
the  chest  began  to  appear.  The  pain  and  disability  steadily 
increased,  and  after  June,  192 1,  the  man  was  able  to  walk  very 
little  and  scarcely  able  to  sit  up.  He  complained  of  pain  in 
his  teeth,  but  on  account  of  a  profuse  hemorrhage  that  had 
followed  the  extraction  of  a  tooth  on  a  previous  occasion,  he 
was  afraid  to  have  any  others  extracted.  In  June,  192 1,  he 
was  taken  a  considerable  distance  by  rail  to  Philadelphia  for 
roentgen-ray  examination,  after  which  his  condition  was  defi- 
nitely worse.  He  attributed  this  to  the  movements  incident 
to  the  trip  and  the  examination. 

Previous  Medical  History.  The  patient  had  measles,  chicken- 
pox  and  whooping  cough  when  young,  and  urethritis  at  the  age 
of  twenty-one.  Since  then  he  has  had  occasional  attacks  of 
sore  throat  and  rheumatism  in  the  legs  at  times.  No  other 
diseases.  The  patient  related  to  a  physician  he  had  previously 
consulted,  an  accident  to  his  back  similar  to  the  one  above 
reported,  fourteen  or  fifteen  years  ago,  which  kept  him  from 
work  for  one  week,  but  he  was  not  aware  of  any  trouble  resulting 
from  the  accident. 

Social  History.  The  man  was  a  foreman  in  a  tannery;  he 
smoked  very  little,  not  more  than  one  or  two  cigars  a  day;  did 
not  use  tea  and  drank  one  cup  of  coffee  daily.  He  used  alcohol 
very  sparingly,  not  more  than  a  quart  a  year. 
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Family  History.  There  is  nothing  in  the  family  history  of 
significance,  except  that  a  sister  died  of  what  may  have  been 
tuberculosis  of  the  throat  at  the  age  of  thirty-five.  Other- 
wise a  rather  large  family  had  maintained  very  excellent  health. 
The  patient  has  five  children,  all  well. 

Present  Condition.  The  chief  points  developed  in  the  physical 
examination,  in  addition  to  the  disability  mentioned,  were  as 
follows:  The  teeth  were  in  a  very  poor  condition,  many  were 
missing;  there  was  a  pronounced  degree  of  pyorrhea,  some 
teeth  were  decayed  and  there  was  some  bridgework.  The 
chest  expansion  was  very  limited,  breathing  being  almost  entirely 
abdominal.  Showers  of  fine  crepitant  and  some  subcrepitant 
rales  were  heard  at  both  bases  posteriorly.  A  blowing  pre- 
systolic and  systolic  murmur  were  heard  over  the  apex  of  the 
heart.  A  lump,  somewhat  tender  to  pressure,  was  felt  in  the 
left  midaxillary  line,  apparently  attached  to  the  fifth  rib.  A 
smaller  lump  was  felt  a  little  higher  up  in  the  right  axilla.  The 
entire  thoracic  and  lumbar  spine  w^as  tender  to  pressure,  but 
the  greatest  tenderness  was  from  middorsal  to  the  second  lumbar 
vertebrae.  Tenderness  extended  out  to  either  side  of  the  spine 
and  over  the  left  sacroiliac  region  and  the  left  hip. 

The  reflexes  of  both  arms  were  normal  and  equal.  The  leg 
reflexes  were  exaggerated  and  ankle-clonus  was  present  on  both 
sides.  Babinski  reflex  very  slightly  present  on  the  left  side  but 
not  on  the  right.  The  sensations  were  normal.  Movements  of 
the  arms  and  legs  were  normal.  There  was  some  enlargement 
of  the  inguinal  glands  on  both  sides. 

The  prostate  gland  was  soft,  elastic,  symmetrical  and  normal 
throughout.     The  seminal  vesicles  were  normal. 

The  urine  contained  traces  of  albumin,  with  a  few  hyaline 
and  light  granular  casts  and  occasional  epithehal  casts.  Oxalate 
of  lime  and  ammonium  urate  were  also  observed.  A  careful 
test  for  Bence-Jones  albumin  was  negative. 

Blood  examination:  Hemoglobin,  36  per  cent;  erythrocytes, 
1,800,000;  leukocytes,  7500;  neutrophils,  67;  lymphocytes,  27; 
large  mononuclears,  2 ;    transitionals,  3 ;   eosinophiles,   i ;   baso- 
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philes,  o  per  cent;  myelocytes,  o;  polychromatophilia,  X;  ani- 
socytosis,  X  X ;  poikilocytosis,  X  ;  nucleated  reds,  o;  basic  degen- 
eration, o.  An  oxydase  stain  was  also  made  which  failed  to  show 
any  myelocytes.  On  October  20,  192 1,  the  leukocyte  count 
was  11,000,  and  on  this  date  the  hemoglobin  was  41  per  cent; 
neutrophiles,  78;  l}-mphocytes,  13;  large  mononuclears,  4; 
transitionals,  5. 

A  roentgen-ray  examination  of  the  skeleton  revealed  a  wide- 
spread process  resulting  in  rarefaction  in  the  vertebrae  with- 
out expansion  of  the  bones.  There  were  numerous  similar  foci 
in  both  iliac  bones,  both  femurs  and  the  sacrum.  Several  ribs 
also  showed  similar  areas  of  abnormality.  There  was  also  a 
suspicious  area  in  the  lower  part  of  each  humerus.  From  the 
appearance  of  the  skeleton,  shown  on  the  roentgen-ray  films, 
Dr.  Pancoast,  professor  of  roentgenology  at  the  University  of 
Pennsylvania,  reported  the  case  to  be  one  of  multiple  myeloma 
or  metastatic  carcinoma.  Further  study  of  the  case  led  us  to 
exclude  the  probability  of  the  latter  condition. 

On  October  20,  the  patient  had  a  chill,  followed  by  an  elevation 
of  temperature  to  104.4  °  a-nd  pronounced  dyspnea.  Examination 
at  this  time  revealed  the  presence  of  bronchial  breathing  over 
both  bases  and  a  pleural  friction  rub  on  the  left  side.  The 
resonance  and  fremitus  were  impaired.  Many  moist  rales  were 
heard.  The  patient  had  the  appearance  of  being  very  ill.  The 
pulse  showed  definite  weakness  and  dyspnea  became  more 
urgent.  The  patient  sank  steadily  from  this  time  and  died  on 
October  24. 

Pathological  Report.  The  necropsy  protocol  (U.P.,  '21- 
459)  is  given  here  in  abstract  and  only  those  organs  which  were 
definitely  involved  by  the  tumors  or  which  appeared  to  have 
any  bearing  on  this  condition  are  described  in  detail. 

Anatomical  Diagnosis.  Multiple  myeloma  of  the  ribs,  verte- 
bral column  and  pelvic  bones;  slight  arteriosclerosis;  moderate 
cardiac  hjpertrophy  and  cloudy  swelling;  confluent  lobular 
pneumonia  of  both  lungs.  Focal  hemorrhages  in  spleen  and 
atrophy    of    folhcles;     subacute    tubular    nephritis;     paralytic 
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dilatation  of  stomach;  marked  cloudy  swelling  of  liver;  slight 
fibrosis  of  prostate. 

White  male,  aged  fifty-one  years,  weighed  about  85  kg.  and 
measured  175  cm.;  of  average  stature;  well  nourished;  skin 
had  a  sallow  tint.  No  external  abnormalities  of  skull.  Marked 
pyorrhea  and  many  absent  teeth.  Indefinite  tumor  mass  felt 
on  the  left  fifth  rib;  no  palpable  tumors  over  the  long  bones. 
No  edema  or  glandular  enlargement. 

Bones.  Examination  of  the  bony  structures  was  restricted 
to  the  ribs,  vertebral  column  and  iliac  bones.  The  long  bones 
and  the  skull  could  not  be  examined. 

Ribs:  Practically  all  of  the  ribs  were  the  seat  of  small  gray- 
red  tumors  which  eroded  and  replaced  the  bone;  this  rendered 
the  ribs  very  fragile  and  slight  pressure  produced  fracture. 
Three  ribs  contained  tumors  of  somewhat  larger  size;  the 
fourth  right  rib  presented  a  growth  7  cm.  from  its  costal  junction; 
this  replaced  for  a  distance  of  2.5  cm.  practically  all  of  the  bony 
structure  and  had  caused  fracture  of  this  rib.  The  tumor  was 
oval  in  size  and  measured  2.5  x  2  x  i  cm.;  it  projected  but 
slightly  above  the  surface  of  the  rib.  Its  cut  surface  was  gen- 
erally pale,  gray  white  and  not  unlike  the  cut  surface  of  a  lymph 
gland;  there  were,  however,  here  and  there  deep  red,  soft,  hemor- 
rhagic areas.  Two  similar  tumors  were  present  in  the  seventh 
right  rib,  one  about  4  cm.  from  its  costal  articulation,  the  other 
about  6  cm.  from  its  junction  to  the  vertebral  column.  A  still 
larger  neoplasm  was  located  in  the  fifth  left  rib;  it  was  oval  in 
size,  measured  2.5  x  2.5  cm.,  began  4  cm.  from  the  costal  junction 
and  extended  for  5.5  cm.  through  the  body  of  the  bone.  (Fig.  i.) 
Apparently  it  completely  replaced  the  bony  structures;  its 
cut  surface  was  much  like  that  of  the  first  tumor  described, 
that  is,  it  appeared  like  that  of  a  lymph  node  with  hemorrhagic 
softened  areas.  None  of  these  larger  tumors  was  well  circum- 
scribed but  had  a  vague  periphery.  Practically  all  of  the  other 
ribs  contained  small  tumors.  These  were  sometimes  circum- 
scribed, sometimes  ill-defined;  frequently  their  presence  could 
only  be  demonstrated  because  at  certain  points  the  ribs  fractured 
readily. 
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The  iliac  bones  when  dissected  clean  appeared  normal  on  the 
outside,  excepting  that  there  were  a  number  of  smooth,  non- 
elevated,  reddish  areas.  These  proved  to  be  the  surfaces  of 
small  tumors,  which  varied  from  2  mm.  to  10  mm.  in  diameter; 
they  were  scattered  throughout  all  of  the  pelvic  bones  and  at 
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Fig.  I.— Multiple  myeloma.  The  fifth  left  rib.  The  tumor  is  split  open; 
in  the  center  and  scattered  throughout  the  pale  mass  there  are  darker  hemor- 
rhagic areas.     The  periphery  of  the  tumor  is  indefinite. 


their  site  it  was  easily  possible  to  push  a  blunt  instrument  through 
the  bone. 

Vertebral    Column:     This    was    examined    from    the    lower 
cervical  vertebrae  to  the  lower  lumbar  vertebrae.     The  bodies 
of  all  these  vertebrae  were  completely  replaced  by  a  reddish- 
gray,  soft  tumor  mass  which  contrasted  sharply  with  the  white 
Am  Surg  18 
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intervertebral  discs.  (Fig.  2.)  The  replacement  and  erosion 
of  the  bones  was  so  complete  that  without  any  difficulty  all  of 
the  bodies  from  the  cervical  to  the  lumbar  vertebrae  were  cut 
out  in  one  piece  with  an  ordinary  knife.  The  spines  and  the 
lateral  processes  of  the  vertebrae  were  far  less  involved  and  not 
examined  in  detail.     On  the  whole  the  vertebral  column  appeared 
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Fig.  2.— Multiple  myeloma.  Section  through  the  bodies  of  the  lumbar 
(thicker  portion)  and  the  thoracic  vertebrae  (thinner  portion).  The  tumor 
tissue  has  almost  completely  replaced  the  bodies  of  the  vertebrae  and  partly 
invaded  the  cartilage.  The  mottled  pale  and  reddish  appearance  of  the 
tumor  masses  and  the  sharp  contrast  with  the  white  intervertebral  disk  are  well 
brought  out. 

to  be  somewhat  increased  in  width,  measuring  5.6  cm.  in  the 
lumbar  portion.  The  tumors,  on  the  average,  measured  2  cm., 
while  the  intervertebral  discs  averaged  i  cm.  in  thickness. 
Only  occasionally  were  small  bits  of  bony  spicules  found.  The 
spinal  cord  was  readily  exposed  with  a  knife;  it  showed  no 
gross  abnormality  and  on  histological  examination  proved  to 
be  normal. 
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Bone  Marrow:  This  was  removed  from  the  middle  of  the 
shaft  of  the  left  tibia  and  was  found  to  be  normally  fatty. 

Sections  from  the  tumors  and  the  various  organs  were  lixed 
in  5  per  cent  liquor  formaldehyde  and  in  Zencker  's  fluid.  Parafl&n 
sections  were  stained  in  hematox}-lin-eosm,  methylene-blue- 
eosin,  with  Giemsa  stain  and  with  ]VIallory's  phosphotungstic 
acid  hematoxylin.  Frozen  sections  of  the  formalin-lixed  tissue 
were  used  for  Goodpasture's  oxydase  reaction. 


Pig.  3.— Multiple   m^-eloma.     Low-power   photograph   to   show   the   richly 
cellular  sarcoma-like  structure  of  the  tumor. 

Histological  Examination  of  Tumor.  The  tumors  from  the 
various  places  had  a  similar  structural  composition.  They 
were  all  richly  cellular,  \-er}'  vascular  and  poorl}-  supplied  with 
supporting  tissue.  (Fig.  3.)  The  latter  had  an  irregular 
distribution  and  generally  occurred  in  the  form  of  delicate 
fibrils  which  divided  the  newgrowths  into  various-sized  groups 
and  columns  of  cells.  There  were  occasionally  dense,  wavy 
bundles  of  collagenous  fibers,  usually  surrounding  well-formed 
bloodvessels.     In  the  immediate  neighborhood  of  such  bundles 
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the  fibrillar  tissues  were  most  pronounced  and  here  a  delicate 
network  enmeshed  the  tumor  elements.  (Fig.  4.)  At  a  distance 
from  the  coarse  bundles  the  supporting  tissue  became  less  and 
less  distinct  and  formed  an  ill-defined  framework  carrying  the 


Fig.  4. — Multiple  myeloma.  Low-power  photograph.  Between  the  tumor 
cells  there  is  shown  a  delicate  fibrillar  connective  tissue.  This  is  absent  in 
many  places. 


Fig.  5. — Multiple  myeloma.  Low-ixiwcr  photograph  showing  many  large 
and  thin-walled  blood  channels.  The  vascularity  varied  considerably  in 
different  portions  of  the  tumor. 
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numerous  vessels.  (Fig.  5.)  The  caliber  of  the  latter  ranged 
from  that  of  a  capillary  to  the  size  of  a  low-power  microscopic 
field.  They  were  exceedingly  thin-walled  and,  irrespective  of 
size,  were  lined  with  a  single  layer  of  endothehal  cells  resting 
upon  a  delicate  connective  tissue.  Many  of  the  vascular  spaces 
contained  well-preserved  erythrocytes,  others  were  filled  with 
granular  precipitate  and  had  the  general  appearance  of  huge 
lym^ph  vessels.     Tumor  cells  were  often  seen  within  the  blood 
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Fig.  6.— Multiple  myeloma.     High-power  photograph  showing  the  plasma 
cell-like  character  of  the  myeloma  cells. 

spaces.  Only  rarely  were  well-formed  normal  arteries  or  veins 
found.  Some  portions  of  the  tumors  were  particularly  vascular 
and  here  smaller  and  larger  hemorrhages  were  frequently  encoun- 
tered. In  some  regions  the  tumor  cells  were  widely  separated  by 
an  eosin-staining  homogeneous  material  which  frequently  con- 
tained typical  fibrin  stars  and  asters. 

The  majority  of  the  tumor  cells  were  of  similar  size;  they 
were  oval  or  round  when  loosely  arranged  and  polygonal  or 
irregularly  formed  where  they  were  densely  packed ;   their  nuclei 
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were  usually  eccentrically  placed  and  possessed  fairly  distinct 
nucleoli.  (Fig.  6.)  The  measurements  for  the  formalin-fixed 
tumor  cells  average  10  x  6  micra;  the  nuclei  average  4  to  5 
micra.  The  chromatin  of  the  round  nuclei  was  somewhat  con- 
densed at  the  periphery,  but  coarse,  irregular,  chromatic  clumps 
were  scattered  through  the  nuclear  body.  A  few  cells  contained 
two  nuclei.  The  cellular  cytoplasm  was  slightly  cloudy  but 
almost  smooth  and  generally  basophilic;  with  methylene-blue- 
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Fig.  7.— Multiple  myeloma.     Low-power  photograph  showing  several  large, 
irregularly  nucleated  cells  which  resemble  megalokaryocytes. 

eosin  and  with  Giemsa  stain  many  cells  were  shown  to  possess 
neutrophilic  and  a  few  eosinophilic  cytoplasm.  In  short  the 
tumor  elements  somewhat  resembled  plasma  cells.  There  were, 
however,  certain  differences.  None  of  the  tumor  cells  had  the 
pale  perinuclear  halo  so  characteristic  of  plasma  cells,  nor  did 
they  give  typical  staining  reactions. 

Scattered  between  these  plasma  cell-like  elements  there  were 
moderate  numbers  of  small  round  cells  about  the  size  of  lympho- 
cytes,  possessing   a   compact   deep-staining   nucleus   and  very 
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little  basophilic  cytoplasm.  Occasionally  a  field  was  encountered 
with  two  or  three  huge,  irregular-shaped  elements,  which  closely 
resembled  megalokaryocytes.  (Fig.  7.)  The  oxydase  reaction 
(Goodpasture's  method) ^  was  applied  to  frozen  sections  and 
smears  from  different  portions  of  the  tumor,  but  none  of  the 
cells  presented  characteristic  granules.  As  a  control,  sections 
from  a  carbuncle  and  from  an  acutely  inflamed  appendix  were 
used;     these  reacted  positively. 
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Fig.  8.— Multiple  myeloma.  Junction  of  tumor  and  intervertebral  disc. 
Note  the  invasion  of  the  somewhat  necrotic  cartilage  by  the  tumor  cells.  The 
hemorrhages  described  in  the  text  are  not  shown  in  the  photograph. 

Intervertebral  Disc.  Near  its  junction  with  the  tumor  the 
cartilage  was  lumpy,  coarsely  granular  or  finely  vacuolated; 
thin-walled  small  bloodvessels  were  ever>^here  penetrating 
this  necrotic  tissue  and  small  hemorrhages  were  frequently  seen. 
There  were  numerous  groups  and  islands  of  cells  resembling  in 
every  detail  the  tumor  cells.  No  sharp  demarcation  between 
tumor  and  cartilage  was  present;  at  all  points,  however,  an 
irregular  necrotic  zone  was  interposed  between  the  invading 
tumor  and  the  cartilage.     (Fig.  8.) 
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spleen  and  Liver.  In  many  of  the  blood  spaces  of  the  Hver 
and  the  spleen  there  were  occasional  plasma  cell-like  elements 
which  possessed  the  same  morphology  as  the  cells  of  the  tumor. 
These  occurred  nowhere  in  groups  but  were  always  widely 
scattered. 

Kidneys.  Left  kidney  weighed  200  gm.  and  measured  12.5 
X  6  X  4  cm.,  and  was  flaccid.  The  capsule  stripped  reachly, 
leaving  a  mottled,  pale  yellow-brown,  smooth  surface.  The 
cut  surfaces  were  somewhat  moist,  the  edges  quite  swollen. 
The  cortical  zone  averaged  10  mm.,  was  pale,  yellow-brown 
and  turbid.  The  glomeruli  and  striations  were  fairly  distinct. 
The  striations  of  the  medulla  were  plainly  marked.  The  right 
kidney  resembled  its  fellow.  Histologically  the  capsule  was 
moderately  thickened.  Just  beneath  it  and  extending  into  the 
outer  zone  of  the  cortex  there  were  small,  irregular,  cellular  areas 
composed  mainly  of  small  round  cells  resembling  lymphocytes 
and  occasional  larger  elements,  with  rather  pale  indented  or 
oval  nuclei;  these  the  writers  take  for  endothelial  leukocytes. 
A  very  occasional  polynuclear  leukocyte  was  encountered.  The 
tubules  in  such  cellular  regions  were  compressed.  There  was 
a  very  slight  focal,  intertubular  fibrosis  accompanied  by  a 
lymphocytic  infiltration.  Many  glomeruli  possessed  a  thickened 
capsule,  others  were  fibrosed  and  hyalinized,  while  yet  others 
were  small  and  atrophic.  The  majority  of  the  tufts,  however, 
were  of  large  size;  their  coils  were  engorged,  but  did  not  contain 
foreign  cells;  there  was  no  proliferation  of  the  capsular  epi- 
thelium. The  arteries  had  irregularly  thickened,  partly  hyal- 
inized mediae,  but  no  conspicuous  narrowing  of  the  arterial 
lumena  was  present.  The  capillaries  were  well  filled  in  the 
medulla  and  inconspicuous  in  the  cortex.  The  convoluted 
tubules  had  poorly  staining,  frequently  anuclear  lining;  most 
of  the  cells  contained  fine  to  moderately  coarse  hyaline  droplets 
and  minute  vacuoles.  The  cells  of  the  tubules  of  Henle  were 
pale  staining,  but  otherwise  fairly  well  preserved;  the  collecting 
tubules  appeared  quite  normal. 
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Discussion.  Multiple  myeloma  is  a  very  rare  type  of  new- 
growth.  Wallgren,2  in  1920,  collected  all  the  reported  cases  in 
which  the  clinical  diagnosis  had  been  sustained  by  histological 
examination.  He  found  105  and  added  to  this  number  13  new 
cases  which  he  had  studied  himself.  Symmers^  encountered 
only  3  cases  among  6000  autopsies  in  the  Bellevue  Hospital, 
New  York.  The  age  and  sex  incidence  have  been  analyzed  by 
Wallgren  in  98  histologically  proved  cases  of  the  disease;  there 
were  66  men  and  32  women.  The  most  frequent  age  period 
at  which  the  symptoms  first  appeared  was  from  forty-five  to 
sixty-five  years;  the  youngest  case  reported  in  the  literature 
was  twenty-two  and  the  oldest  eighty  years  old.  Wallgren 's 
monograph  is  so  recent,  and  deals  so  thoroughly  with  all  phases 
of  the  subject,  that  we  shall  merely  discuss  briefly  certain 
points  of  interest  in  the  case  reported  above. 

Relation  of  Traumatisms  to  Myeloma.  The  patient  gave  a 
history  of  an  ancient  injury  to  his  back  and  a  recent  injury 
which  precipitated  his  symptoms.  In  the  literature  a  similar 
relation  between  trauma  and  myeloma  is  frequently  recorded, 
and  this  is  of  interest  not  only  etiologically  but  from  the  medico- 
legal standpoint.  In  the  case  here  reported,  the  insurance 
company  which  had  assumed  the  liability  of  the  patient's 
employer  was  very  insistent  on  obtaining  an  opinion  as  to 
whether  the  patient 's  condition  was  due  to  the  accident  described. 
Inasmuch  as  most  states  have  workmen's  compensation  laws 
at  the  present  time,  and  as  most  workmen  receive  some  injury 
from  time  to  time,  this  point  becomes  one  of  major  importance. 
An  analysis  of  the  reported  cases  of  myeloma  gives  us  the  im- 
pression that  the  injured  bone  was  already  diseased  and  that 
the  traumatisms  merely  called  forth  definite  symptoms. 

Absence  of  Bence-Jones  Protein  from  the  Urine.  Through  a 
misunderstanding  but  a  single  examination  for  Bence-Jones 
albumose  was  carried  out,  but  this  was  most  carefully  made  by 
Dr.  Thomas  A.  Cope,  an  experienced  laboratory  investigator. 
The  negative  result  is  not  incompatible  with  the  disease,  for, 
as  Boggs  and  Guthrie*  and  others  have  shown,  this  albumose 
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may  be  absent  in  undoubted  cases  of  myeloma.  On  the  other 
hand,  its  occurrence  is  not  Hmited  to  this  disease  but  it  may  be 
present  in  destructive  processes  of  the  marrow  due  to  any  cause, 
such  as  carcinomatous  or  sarcomatous  invasion,  osteomyeHtis 
or  chronic  myelogenous  leukemia.  Wallgren  tabulates  51 
cases  of  myeloma  in  which  the  urine  contained  albumin  and  in 
which  tests  for  Bence-Jones  protein  were  made.  In  42  of  these 
the  albumose  was  present,  and  in  7  it  was  absent. 

Diagnosis  of  Myeloma.  The  symptom  which  brings  the  patient 
to  the  physician  is  usually,  as  also  in  our  case,  pain;  quite  often 
this  begins  suddenly  and  violently,  but  sometimes  it  is  at  first 
relatively  light  and  gradually  increases  in  severity  as  the  disease 
progresses,  until  the  slightest  exertion  may  bring  about  excruci- 
ating suffering.  In  our  case  even  sneezing  or  coughing  produced 
this  result.  The  appearance  of  an  eroding  bone  tumor,  which 
often  leads  to  spontaneous  fractures,  is  common,  but  sometimes 
the  neoplasms  may  so  diffusely  infiltrate  the  marrow  cavities 
as  to  cause  no  demonstrable  swelhng. 

Most  important  is  the  information  obtained  from  the  roentgen- 
ray  examination,  but  in  order  to  be  of  value  it  must  be  carried 
out  by  a  person  thoroughly  versed  in  radiographic  technic. 
This  fact  was  well  shown  in  the  case  here  reported.  Roentgen- 
ray  plates  had  been  taken  four  months  prior  to  coming  under 
our  observation  by  an  experienced  roentgenologist,  who  reported 
fracture  of  the  spine ;  the  plates  were  also  examined  by  a  number 
of  surgeons,  who  apparently  did  not  suspect  the  possibility  of 
the  presence  of  myeloma.  Referring  to  this  point,  Symmers, 
in  the  article  mentioned,  says,  "In  the  case  of  diffuse  metastatic 
or  myelomatous  infiltration  of  the  marrow  the  roentgen  ray 
sometimes  is  powerless  to  register  a  shadow."  The  observation 
we  desire  to  make  here  is  that  when  the  patient  was  admitted 
to  the  University  Hospital,  bringing  with  him  the  roentgen-ray 
plates  taken  four  months  previously.  Dr.  Pancoast  was  able 
to  make  the  diagnosis  of  multiple  myeloma  or  metastatic  car- 
cinoma from  these.  Roentgenological  studies  made  at  the 
University   Hospital   after   admission   confirmed   this   opinion. 
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Inasmuch  as  there  was  no  evidence  of  a  primary  carcinoma 
having  existed,  and  on  account  of  the  other  factors  present,  it 
seemed  reasonable  to  settle  on  a  diagnosis  of  myeloma.  It  will 
be  understood,  however,  that  in  order  to  arrive  at  a  correct 
opinion  the  roentgen  ray  must  show  in  detail  the  structure  of 
the  bones  examined  and  the  plates  must  be  read  by  a  person 
who  can  detect  abnormal  difference  in  density  even  though 
slight.  The  most  characteristic  feature  appears  to  be  a 
diminished  density,  due  to  the  absorption  of  lime  salt, 
which  is  replaced  by  the  tumor  tissue. 

Information  of  diagnostic  value  may  be  obtained  from  exami- 
nation of  the  blood.  In  most  of  the  reported  cases  there  was 
a  marked  diminution  in  the  number  of  en.'throcytes  and  a  corre- 
spondingly marked  reduction  in  the  percentage  of  hemoglobin. 
The  white  cells  usually  exhibited  no  distinct  changes,  there  being 
neither  a  definite  alteration  of  the  total  nor  of  the  differential 
leukocyte  count.  Tumor  cells  have  occasionally  been  reported 
in  the  peripheral  blood  stream.  Indeed,  it  is  surprising  that 
in  view  of  the  great  vascularity  of  the  neoplasms  and  the  fre- 
quent presence  of  myeloma  cells  within  the  blood  channels  of 
the  tumor  such  cells  are  not  more  often  encountered  in  the 
peripheral  circulation.  In  our  case  numbers  of  myeloma  cells 
were  present  in  the  spleen  and  in  the  Hver;  it  is  possible  that 
they  undergo  destruction  in  these  organs. 

The  frequent  coexistence  of  nephritis  and  myeloma  has  been 
emphasized,  and  Wallgren  even  hints  at  a  possible  distinct 
relation  between  these  aft'ections.  In  any  case  it  is  to  be  borne 
in  mind  that  most  suft'erers  of  myeloma  are  likewise  aJSicted  with 
a  more  or  less  severe  renal  disease. 

Lastly,  it  must  be  thoroughly  understood  that  there  is  no 
essential  clinical  difference  between  myeloma  and  other  primary 
tumors  invohdng  the  skeleton.  The  combinations  of  pain, 
bone  deformity,  spontaneous  fracture,  the  existence  of  Bence- 
Jones  albumosuria,  the  marked  anemia  and  the  practically 
unchanged  white  ceU  count,  together  with  the  roentgen-ray 
picture,  should  direct  attention  to  this  disease.     The  final  and 
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absolute  diagnosis  at  present  must  still  rest  upon  a  histological 
examination  of  the  tissue. 

Treatment.  Greenough  and  his  associates^  report  9  cases  of 
myeloma  appearing  in  the  records  of  the  Massachusetts  General 
Hospital  and  Collis  P.  Huntington  Hospital  from  January  i, 
191 1,  to  January  i,  192 1,  but  pathological  proof  of  the  diag- 
nosis was  obtained  in  only  3.  These  3  cases  showed  the  micro- 
scopic picture  of  plasma-cell  myeloma,  but  in  none  did  it  appear 
to  be  systemic,  and  Bence-Jones  albumose  was  never  demon- 
strated. Two  were  instances  of  solitary  foci  of  disease,  one  in 
the  ilium  and  the  other  in  the  humerus. 

The  first  case  died  of  hemorrhage  after  an  exploratory  operation. 
The  second  case  was  alive  and  well  three  months  after  incision 
and  curettage.  The  third  case  is  of  interest  in  that  the  tumor 
appeared  first  in  the  orbit;  two  excisions  were  performed  with 
enucleation  of  the  eye.  Two  years  later  another  tumor  developed 
in  the  lower  jaw.  This  was  excised,  recurred  and  was  again 
excised,  and  the  cavity  treated  by  radium  insertion.  The  case 
is  now  two  years  under  observation  without  recurrence. 

It  is  still  an  open  question  as  to  whether  myeloma  is  always 
multiple,  for  the  earlier  stages  are  rarely  seen,  or  whether  a 
"solitary"  and  a  "multiple"  type  exist.  Surgically  the  treat- 
ment of  multiple  myeloma  at  present  seems  to  be  hopeless. 

The  Nature  of  Myeloma.  It  is  not  known  whether  multiple 
myeloma  belongs  to  the  class  of  true  tumors  or  whether  the 
disease  is  a  tumor-like  systemic  affection.  The  arguments 
brought  forward  to  support  this  or  that  belief  seem  to  be  in- 
conclusive, but  the  majority  of  observers  at  present  classify  the 
condition  as  a  neoplasia. 

The  type  cell  of  multiple  myeloma  has  been  variously  regarded 
as  being  identical  with  or  related  to  the  plasma  cell,  myeloblast, 
myelocyte,  lymphocyte,  erythroblast  and  osteoblast,  and  the 
corresponding  tumors  have  been  named,  respectively,  plas- 
macytoma, myeloblastoma,  etc.  Most  types  of  myeloma  were, 
however,  regarded  as  belonging  to  these  two  varieties.  In 
Wallgren's  13  cases  the  cells  of   the  tumors  closely  simulated 
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plasma  cells,  but  they  equally  closely  resembled  myeloblasts; 
this  has  been  true  in  many  other  reported  cases,  and  many 
observers  seem  to  have  been  uncertain  as  to  whether  the  tumors 
belong  to  the  plasma  cell  or  the  myeloblastic  type.  The  oxydase 
reaction  has  frequently  been  employed  for  differentiation,  but 
it  has  lately  been  emphasized  that  this  reaction  is  insufl&cient 
for  such  a  purpose.  A  negative  reaction  does  not  prove  the 
tumor  not  myeloblastic  in  origin.  Christian,''  who  had  an 
opportunity  to  examine  11  cases,  some  of  which  had  been  pre- 
viously published  under  different  titles,  believes  that  the  tumor 
elements  were  all  of  the  same  type.  Wallgren  beheves  that  the 
cells  composing  myeloma  are  best  called  by  the  indifferent  name 
"myeloma  cells,"  and  that  the  classification  into  plasma  cell 
and  myeloblastic  t}pe  should  be  discontinued. 

As  to  those  tumors  which  have  been  named  h-mphocytoma, 
erythroblastoma  and  myelocytoma,  he  beheves  that  the  cell 
t^pes  have  probably  been  misinterpreted,  and  he  states  parti- 
cularly that  no  cases  of  the  undoubted  lymphocytic  cell  t\pes 
of  myeloma  have  been  reported  in  the  last  twenty  years;  dif- 
ferences in  fixing  and  staining  methods  are  possibly  responsible 
for  the  diversity  of  interpretation.  ]\lorse"  recently  studied 
3  cases  of  multiple  myeloma  and  discusses  the  histogenesis  of 
these  tumors;  he  presents  data  to  support  his  theory  that  the 
"plasma-cell  myelomata"  spring  from  a  series  of  cells  whose 
specific  function  is  bone  absorption  and  that  the  myeloma  cell 
may  be  a  heteroplastic  osteoblast.  We  have  carefully  compared 
the  cell  t>pes  of  our  case  with  those  illustrated  in  various  papers 
on  the  subject,  and  we  feel  that  the  tumor  cells  of  the  case 
reported  very  closely  resemble  those  of  most  of  the  other  recorded 
cases,  no  matter  whether  such  cases  have  been  looked  upon  as 
being  of  the  plasma  cell  or  of  the  myeloblastic  t\^e.  If  we,  in 
spite  of  our  conviction  that  the  cells  of  myeloma  are  of  an 
indifferent  tjpe  and  should  not  be  regarded  as  either  plasma 
cells  or  myeloblasts,  report  our  case  as  a  "plasma-cell  t}'pe" 
of  myeloma,  we  do  so  in  view  of  Morse's  important  theory 
mentioned  above.     The  moderate  number  of  small  round  cells 
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which  were  found  scattered  throughout  the  tumors  are  regarded 
by  us  as  being  reactive  lymphocytes.  Similar  elements  are 
practically  always  found  in  any  type  of  tumor  and  particularly 
at  its  periphery.  The  large  cells  which  resembled  megalo- 
karyocytes  are  probably  remnants  of  the  destroyed  marrow  or 
they  may  be  conveyed  to  the  neoplasm  through  its  many  blood 
channels,  which  in  all  likelihood  communicate  to  a  certain 
extent  with  the  blood  channels  of  the  marrow. 

It  is  interesting  that  in  our  case,  as  well  as  in  many  of  those 
reported,  there  were  undoubted  transported  tumor  cells  in  the 
spleen  and  in  the  liver.  Probably  it  is  in  the  rare  instances  in 
which  these  cells  are  not  destroyed  in  the  organs  mentioned 
that  gross  metastases  have  been  found. 

Lastly  some  mention  must  be  made  of  the  well-marked  sub- 
acute nephritis  in  this  case.  At  present  it  seems  unhkely  that 
the  frequent  coexistence  of  nephritis  and  myeloma  should  be 
anything  but  an  accidental  one  or  at  most  due  to  the  abnormal 
proteins  formed  by  these  tumors. 

Summary.  A  white  man,  aged  fifty-one  years,  and  hitherto 
in  apparent  health,  fell  suddenly  to  the  floor  while  lifting  a  heavy 
weight.  Since  that  time  he  suffered  from  pain  in  the  back 
exaggerated  by  the  slightest  motion  and  exertion.  A  few 
months  later  similar  pains  occurred  in  the  chest.  After  a  long 
railroad  journey  his  condition  became  much  worse  and  he 
finally  was  unable  to  sit  or  walk  because  of  extreme  pain  in  the 
back  or  chest.  A  roentgen-ray  examination  showed  a  wide- 
spread rareiication  of  the  lumbar  vertebrae,  the  ribs  and  pelvic 
girdle  and  both  femurs.  Tender  lumps  could  be  felt  over 
several  of  the  ribs.  The  urine  contained  traces  of  albumin  but 
no  Bence- Jones  protein.  There  was  a  profound  anemia  but  no 
definite  change  in  the  white  cells.  The  patient  died  of  pneu- 
monia. The  postmortem  examination  disclosed  numerous  soft, 
gray-red  tumors  in  the  ribs,  the  vertebral  column  and  other 
portions  of  the  skeleton,  which  had  partly  eroded  the  bones  and 
rendered  them  very  fragile.  The  vertebral  column  in  par- 
ticular was  much  involved,  the  bodies  of  the  vertebrae  being 
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almost  completely  replaced  by  tumor  masses.  Histologically 
the  neoplasms  were  richly  cellular,  contained  very  httle  sup- 
porting tissue  and  were  composed  chiefly  of  elements  which 
somewhat  resembled  plasma  cells;  these  did  not  give  an  oxydase 
reaction.  Similar  cells  were  found  in  the  blood  spaces  of  the 
spleen  and  the  capillaries  of  the  liver. 
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Dr.  Clarence  L.  Starr,  Toronto,  Canada: 

May  I  report  one  case  of  a  myeloma  of  this  type  admitted  to  my 
ser\dce,  which  was  of  the  upper  third  of  the  thigh?  She  came  to  my 
department  as  a  probable  secondary  carcinoma.  My  suspicion  at 
once  was  that  it  was  a  myeloma.  We  had  her  roentgen-rayed  and 
found  a  series  of  lesions  in  the  ribs  and  in  each  humerus  as  well  as  in 
the  femur.  After  a  very  thorough  hunt  I  am  convinced  that  she  has 
multiple  myelomata.  One  rather  interesting  fact  is  that  she  has 
union  of  the  spontaneous  fracture  of  the  femur.  It  is  now  some 
months  afterward  and  she  is  fairly  well. 


WRIST  FR.\CTURES:    DISABILITIES  FOLLOWING: 
RESTORATIVE  OPERATIONS 


By  FREDERIC  J.  COTTON,  M.D. 

BOSTON,    MASS. 


The  old  dicta,  on  which  we  were  all  brought  up,  that  wrist 
fractures  always  regain  good  function  whatever  the  deformity, 
and  that  those  not  treated  at  all  are  apt  to  get  better  results  as 
to  function  than  those  that  are  treated— both  these  dicta  suffer 
the  disadvantage  of  not  being  true. 

Both  statements  were  intended  for  application  to  Colles' 
fracture,  the  common  lesion,  but  it  is  just  the  Colles'  fractures 
in  which  average  results  are  so  poor— so  unnecessarily  poor— 
and  I  feel  sure  that  it  is  the  general  optimistic  misunderstand- 
ing due  to  old  teaching  rather  than  carelessness  that  leaves  so 
many  crippled  wrists  to  be  fixed  up  later. 

Oddly  enough  it  is  in  the  big  general  hospitals  that  many  of 
these  cases  have  been  cared  for. 

The  subject  under  discussion  is  the  late  treatment  of  repair, 
the  scope  particularly  of  the  operative  treatment  and  the  list 
of  measures  that  have  been  tried  out  and  found  worth  while 
or  not. 

This  presentation  is  based  a  bit  on  previous  experience,  to 
be  sure,  but  particularly  on  a  number  of  cases,  including  nearly 
all  the  sorts  that  have  been  sent  to  me  in  the  last  two  years  for 
relief. 

A  large  share  of  these  have  been  industrial  cripples,  and  the 
problem  involved  is  one  of  regaining  a  useful  hand  for  work. 

Most  of  them  have  been  so  restored.     Careful  study  of  the 
proximate  causes  of  disability  m  the  given  case  and  careful 
consideration  of  methods  have  been  called  for. 
Am  Surg  ig 
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First  we  must  classify  lesions.     We  have: 

1.  Colles'  fracture. 

2.  Fracture  of  the  radial  styloid   (including  the  trans- 

verse split  into  the  joint,  so  common  in  autocranking 
cases) . 

3.  Barton's  fracture. 

4.  Reversed  Colles'  fracture. 

5.  Fractures  of  both  bones  close  to  the  wrist. 

6.  Separation  of  epiphyses. 

7.  Ulnar  luxations. 

8.  Luxation  of  the  semilunar. 

9.  Fracture  of  the  semilunar. 

10.  Fracture  of  the  scaphoid. 

11.  Fractures  of  the  scaphoid  with  luxation  of  the  distal 

carpal  row  backward. 

12.  Fracture  luxations  of  the  metacarpal  bases. 

(i)  Colles'  fracture:  This  is  the  common  lesion.  It  is  not 
a  hyperextension  fracture,  though  often  classed  as  such,  but 
is  the  result  of  a  fall  in  which  the  weight  is  received  on  the  palm, 
breaks  the  radius  and  permits  the  driving  up  and  backward  of 
hand  and  distal  fragment  together,  about  the  head  of  the  ulna 
into  supination  combined  with  the  backward  displacement. 

There  is  nothing  new  as  to  lesions  apparently  since  I  wrote 
on  details  in  1900,  when  roentgen  rays  were  new,  but  we  have 
learned  to  stress  more  heavily  the  everpresent  rotation  into 
supination  and  the  backward  rotation  of  the  lower  fragment. 
Displacement  toward  the  thumb  side  varies,  and  it  is  usually 
merely  the  expression  of  shortening  of  the  radius. 

Generally  speaking,  gross  backward  displacement  is  attended 
to,  more  or  less;  the  other— the  ro/an'— displacements  often 
overlooked  or  regarded  as  of  trivial  consequence,  at  all  events 
not  reduced  or  half-reduced. 


1  I  am  quite  aware  that  the  following   is  not  quite  exactly  what  Colles 
described  in  that  remarkable,  terse,  original  article. 
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Case  I  is  a  case  in  which  this  displacement,  apparently  reduced 
at  one  of  our  best  hospitals,  seems  to  have  recurred.  She  came 
to  me  six  weeks  later  with  marked  deformity,  and  in  addition 
to  the  disabilities  which  we  shall  find  are  typical,  she  had  enough 
tension  on  the  flexor  tendons  across  the  front  of  the  wrist, 
across  the  displaced  bone,  to  interfere  distressingly  with  motion 
of  the  fingers. 

This  case  showed  a  union  rather  delayed  after  sLx  weeks, ^ 
and  it  was  possible  to  do  a  satisfactory  reduction  with  the 
Thomas  wrench. 

The  result  is  good;  the  function  now,  at  four  weeks,  rapidly 
returning;  motion  normal. 

I  have  used  the  Thomas  wrench  often,  but  save  for  one  other 
case  at  four  weeks  have  had  little  success  save  in  the  first  one 
to  three  weeks. 

I  dislike  the  method  because  of  the  ease  with  which,  despite 
padding,  one  can  bruise  the  tissues;  but  it  is  ideal  when  it  works 
out  right. 

Case  II  again  shows  marked  displacement  back  (in  this  case 
outward  as  well),  and  again  with  the  obvious  deformity  and 
the  disability  likely  to  ensue,  she  showed  at  eight  weeks  a  very 
obvious  interference  with  flexor  tendons  on  the  front  of  the 
wrist,  in  her  case  the  definite  reason  for  interference. 

This  case  (Jamieson)  also  showed  this  among  other  troubles, 
and  though  her  disability  was  of  nine  months'  standing  the 
improvement  in  flexor  action  was  what  she  first  noted  after 
reduction  by  operation. 

It  has  not  been  noted  apparently  that  interference  with 
flexion  may  in  this  fashion  be  due  to  the  unreduced  radial  dis- 
placement itself. 

Case  III  represents  what  is,  after  all,  mostly  an  oddity.    With- 
out serious  displacement  he  was  totally  disabled,  partly  because 
a  loose  fragment  had  so  healed  as  to  lock  his  thumb  tendons  to 
^  This  may  be  why  it  had  slipped. 
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the  radius.  Removal  of  this  fragment  cleared  them.  With 
this  removed  he  still  had  stififish  fingers  because  of  the  months 
of  disuse  which  were  treated  as  later  noted. 

With  Case  IV  we  come  to  what  I  regard  as  the  topical  dis- 
ability picture  following  Colles'  fracture. 

The  patient  broke  her  wrist  in  the  usual  slip-and-fall  two 
months  before  being  seen,  was  not  regaining  function  and  sent 
to  me  for  disability,  not  for  the  obvious  silver-fork  deformity. 
Fingers  still  stiff,  somewhat  painful.  Main  complaint  of  ulnar 
side  of  wrist,  weakness  and  pain  on  motion.  Ulna  displaced 
forward,  pushing  further  forward  on  supination.  She  was 
operated  on  in  the  usual  way,  and  after  about  three  months 
recovered  full  function. 

We  have  here  the  type  picture  of  trouble  not  primarily  with 
the  radial  but  with  the  ulnar  side.  In  these  cases  a  view  with 
the  arm  will  show  slipping  of  the  ulna  as  the  arm  rolls  into 
supination  that  tells  the  story  of  the  loosened  ulna  with  the 
constantly  recurring  subluxation. 

Regularly  in  these  cases  we  have  also  a  rotation  backward 
of  the  lower  fragment  with  or  without  total  displacement  of 
the  fragment. 

This  gives  some  limitation  of  flexion,  etc.,  but  is  important 
mainly  because  until  it  is  really  reduced  we  can  do  nothing 
with  the  ulna,  while  once  this  radical  reduction  is  done  the  ulna 
falls  back  in  place,  and  with  strapping  for  a  time  presently 
ceases  to  give  trouble,  does  not  tend  to  luxate  and  grows  almost 
normally  firm  in  its  place. 

The  one  case  in  which  I  have  failed  to  relieve  this  pain  from 
a  loose  ulna  by  operation  was  one  in  which  (due  to  a  furuncle 
under  the  cast)  we  failed  to  maintain  the  radical  reduction. 

The  type  of  operation  used  has  been  a  small  incision  just 
below  where  the  long  thumb  extensor  crosses  the  carpal  extensors, 
in  the  angle  between.  I  use  this  incision  because  the  dorsal 
branch  of  the  radial  nerve  runs  just  here.  One  often  sees  the 
nerve  in  the  incision,  and  can  in  any  case  avoid  it.    A  small 
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chisel  is  then  sHpped  to  the  bone  and  the  cut  made  three-quarters 
to  one  inch  above  the  joint,  clear  around  and  through  the  radius, 
carefully.  The  chisel  is  then  withdrawn  and  the  fracture  re- 
duced just  as  I  have  described  for  the  fresh  fracture  by  traction, 
flexion  and  forced  supination  about  the  ulna  as  a  fixed  point. 

Often  one  can  lap  the  bone  over  forward;  sometimes  one 
leaves  a  V  to  be  kept  open. 

One  stitch  or  none  in  the  skin,  a  small  dressing  and  two  plaster 
strips,  one  from  behind  the  knuckles  to  above  the  elbow,  one 
in  front  from  the  palm  to  above  the  elbow, ^  the  two  wrapped  on 
with  a  few  turns  of  plaster  bandages.  The  arm  is  again  swung 
into  flexion  and  extreme  pronation. 

This  plaster  is  cut  down  the  ulnar  side  as  soon  as  it  has  set 
so  as  to  avoid  constriction.  It  is  kept  on  two  weeks  or  three 
with  the  fingers  kept  moving,  then  exchanged  for  ordinary 
splints.  There  is  never  any  trouble  in  regaining  extension,  much 
as  one  might  expect  it. 

A  number  of  cases  have  been  treated  in  this  way,  9  of  this 
t>pe  of  which  I  have  notes,  with  the  one  partial  failure  noted. 

There  is  a  class  of  cases  with  both  displacement  and  stiff 
fingers.  In  part  stiff  fingers  may  be  the  result  of  displacement 
as  noted,  in  part  the  result  of  overlong  splinting,  but  in  many 
there  is  a  definite  accompanying  "traumatic"  arthritis  with  the 
characteristic  roentgen-ray  picture. 

Recognizing  that  these  people  are  not  going  to  recover  fully 
from  the  arthritis  for  sk  to  twelve  months  anyway,  should  one 
operate,  and  if  so,  shall  it  be  early  or  after  waiting  for  convales- 
cence? 

I  have  done  it  both  ways  and  believe  early  operation  and 
reposition  give  a  better  chance  for  recovery  from  the  stiff  fingers— 
a  better  mechanical  chance. 

In  these  cases,  however,  one  would  not  touch  cases  other  than 
those  with  marked  deformity  or  definite  trouble  on  the  ulnar 
side. 

Treatment  of  the  arthritis,  by  the  way,  is  heat,   cautious 
1  Above  elbow  to  maintain  pronation. 
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active  motion,  support  to  hand  and  wrist,  no  massage  except 
the  Hghtest  superficial  work. 

They  nearly  all  do  well,  though  slowly,  unless  they  are  actively 
treated.     Over  treatment  does  regularly  an  appalling  damage. 

In  another  group  of  cases  the  disabihty  is  not  from  a  loose 
ulna  but  from  an  ulna  that  impinges  on  the  carpus,  checking 
rotation  particularly.     This  means  too  short  a  radius. 

If  the  disproportion  is  not  too  great  I  have  done  the  operation 
just  described  with  success.  By  bringing  the  hand  forward 
the  ulna  clears  at  the  back,  and  if  not  too  long— is  out  of  the 
way. 

In  one  case,  not  a  true  Colles'  but  a  shattered  radius,  there 
was  little  anteroposterior  deformity  but  a  greatly  shortened 
radius.  I  did  a  subperiosteal  resection  of  the  last  inch  of  the 
ulna.  He  did  fairly  well  and  got  a  working  arm,  though  rota- 
tion never  came  quite  to  normal. 

Case  V,  with  a  similar  disability,  had  three-quarter  inch  of 
ulna  resected  (with  a  "rabbeted"  joint  in  the  bone,  held  by 
suture),  and  has  done  so  well  that  when  last  heard  from  he  was 
in  active  training  for  a  prize  fight. ^ 

(2)  Fracture  of  the  radial  styloid,  different  in  lesion,  less  often 
leads  to  disability  and  there  are  no  operations  on  such  cases  on 
this  list. 

(3)  Barton's  fracture— a  splitting  off  of  the  back  edge  of  the 
radius  only— carries  the  same  associated  lesions  as  Colles'  and 
in  the  2  cases  seen  the  same  trouble  as  to  the  ulnar  side.  On 
the  radial  side  it  is  not  rotation  but  backward  displacement 
that  counts,  and  the  intact  front  edge  of  the  radius  locks  flexion 
by  contact  and  extension  by  ligament  tension. 

(4)  The  one  case  operated  on  was  reached  by  the  usual  incision, 
but  instead  of  cross-cutting  the  bone  I  tried  to  reproduce  the 
fracture  and  to  reduce  it  by  leverage  with  the  chisel.     It  worked 

^  I  have  done  this  also  holding  it  with  plates,  wires  or  kangaroo,  in  3  cases 
of  short  radius  due  to  old  injury  to  the  radial  epiphysis. 
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and  the  result  is  admirable,  but  the  difficulty  of  reduction  (and 
of  maintenance  of  position)  is  far  more  than  with  the  CoUes' 
fracture  t\-pe. 

(5)  Fracture  of  both  bones  near  the  wrist  I  have  not  dealt 
with  for  late  disability,  the  operations  have  all  been  for  fresh 
irreducible  lesions. 

(6)  The  same  holds  of  the  epiphyseal  separations. 

(7)  Ulnar  luxations  alone  are  very  rare.  Brickley  and  I 
reported  one,^  and  there  is  one  reduced  luxation  in  my  care 
now.  Ulnar  luxations  with  fracture  above  noted  are  sub- 
luxaiions. 

One  may  note  here  the  ulnar  nerve  lesions  not  uncommon. 
Rarely  one  has  in  the  compound  fractures  (compound  always 
in  the  sense  of  a  compound  luxation  of  the  ulna)  a  total  tearing 
of  the  ulnar  nerve.  This  I  have  seen  twice— have  sutured  in 
one  case. 

What  is  far  commoner  is  the  secondary  neuritis,  mainly  of 
sensory  t^pe  resulting  from  constant  irritation  of  the  nerve  by 
the  constantly  slipping  head.  In  minor  degree  this  is  not  rare, 
as  already  noted,  and  a  number  of  cases  have  been  seen  with 
this  as  the  major  factor. 

Years  ago  Goldthwait  recommended  linear  osteotomy  of  the 
radius  with  correction  into  abduction  for  these  cases. 

The  operation  abov^e  noted  with  reduction  into  flexion  and 
pronation  has  proved  efficient  in  all  cases^  seen  within  the  past 
few  years. 

Injuries  to  the  radial  nerve  have  been  noted  three  times  as 
complication  of  the  fresh  lesion.  In  all  3  cases  both  nerve  and 
artery  were  caught  in  between  fragments,  giving  excruciating 
pain  in  all.  In  each  case  reduction  was  early,  but  in  two  the 
artery  became  thrombosed  and  in  all  there  was  long-continued 
sensory  disturbance,  serious  because  two  patients  were  surgeons. 

Temporary  radial  nerve  anesthesia  resulting  from  the 
osteotomy  operation  has  been  seen  several  times. 

There  have  been  no  nerve  lesions  requiring  late  operation. 

1  Ann  Surg.,  March,  1912. 

2  Save  the  one  noted  in  which  reduction  was  not  maintained. 
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(8)  Semilunar  luxation,  a  not  uncommon  lesion,  resulting 
from  falls  with  the  wrist  in  extension. 

The  semilunar  ''pops  out"  on  the  stretched  side,  as  the 
astragalus  sometimes  "pops  out"  in  ankle  twists,  neither  bone 
carrying  any  muscle  attachments  but  acting  merely  as  a  "  toggle  " 
in  the  joint. 

The  semilunar  always  goes  straight  forward,  lying  under  the 
taut  anterior  hgament. 

Wrist  extension  is  blocked  but  the  characteristic  symptom, 
never  noted  in  print,  I  think,  is  the  disproportionate  loss  of 
flexor  power  in  the  fingers. 

The  flexor  tendons  seem  to  jam  in  their  sheath  between  the 
annular  ligament  and  the  anterior  ligament,  tense  over  the 
displaced  bone. 

This  disability  persists  in  the  postponed  cases. 

These  cases  are  100  per  cent  operative. 

It  is  possible  to  reduce  the  bone  by  open  operation— I  have 
done  it  once. 

But  the  results  after  excision  late  or  early  are  so  good  that 
I  prefer  excision. 

The  point  in  these  cases  is  the  operative  technic. 

If  one  separates  the  bundle  of  common  flexors  from  the  bundle 
composed  of  ulnar  flexor  muscle,  nerve  and  artery  and  pulls 
the  common  flexor  strongly  outward  one  comes  directly  down 
on  the  anterior  ligament,  cuts  it,  turns  out  the  bone,  sutures 
the  skin  and  that  is  all.  Nothing  cut  but  the  skin  and  the 
ligament. 

Direct  incisions  front  or  back  do  damage. 

I  see  no  point  in  delaying  operation  though  results  on  late 
cases  are  perfectly  good.  They  all  do  badly  without  operation, 
and  if  the  bone  is  coming  out  anj^^ay,  why  wait? 

(9)  Fracture  of  the  semilunar:  There  is  a  curious  condition 
presenting  at  times  in  the  semilunar.  I  have  operated  on  two 
within  the  year  and  have  seen  plates  lately  presented  before 
the  Boston  Orthopedic  Club  by  M.  W.  Rogers. 

They  are  all  similar  and  some  of  them  seem  to  be  traumatic, 
but  not  all. 
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One  of  mine  was  in  a  young  girl,  a  telephone  operator,  with 
no  history  of  injury. 

The  other,  exactly  similar,  seen  in  March  last,  dated  his 
trouble  back  to  a  fall  on  the  hand  on  February  2,  192 1.  He 
was  a  large-framed,  powerful  man  of  thirty  with  a  wrist  that 
had  little  motion,  in  extension  or  flexion,  not  much  lateral  motion 
and  a  good  deal  of  lameness. 

He  was  crippled  and  on  March  7  I  removed  the  semilunar 
much  crumpled  up  and  friable.  On  section  it  showed  old  bone 
with  necrosed  trabecular  mixed  up  with  fat  droplets  and 
hemosiderin  pigment  with  osteoclasts  and  with  repair  tissue, 
largely  fibrous  or  granulation  tissue,  not  greatly  bone-producing. 
The  joint  was  negative.  He  had  no  sepsis,  but  is  going  through 
a  rather  prolonged  convalescence  with  motion  increased  but 
with  a  picture  of  mild  arthritis. 

This  is  just  what  the  girl  did  exactly,  and  I  am  profoundly 
in  doubt  as  to  the  pure  traumatic  character  of  any  of  these  cases, 
though  no  doubt  they  do  at  times  follow  injury. 

True  semilunar  fracture  I  do  not  recall  seeing. 

(10)  Fracture  of  scaphoid:  Common,  resulting  from  falls 
apparently  the  same  as  those  that  give  Colles'  or  Barton  fractures 
or  the  t}^e  next  to  be  taken  up. 

There  may  be  a  crack  only  which  gets  well  by  bony  union. 
I  have  seen  this  twice. 

There  may  be  a  break  without  displacement. 

In  a  cock-up  splint  with  long  immobilization,  one  does^  get 
bony  union.  Usually  union  is  fibrous  but  with  no  disability 
in  the  end  beyond  a  liability  to  sprain  or  to  a  fatigue  reaction 
after  very  heavy  use. 

If  there  is  displacement  one  may  reduce  it. 

Unreduced  it  results  in  disabihty  and  almost  all  these  cases 
come  to  operation. 

Divers  operations  have  been  done. 

(a)  Excision  of  the  proximal  fragment  only.  Results  I  have 
found  excellent— not  quite  100  per  cent  function  but  very  satis- 
factory. 

^  I  have  not  seen  this,  but  there  are  a  few  definite  successes. 
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(b)  Excision  of  the  third  fragment  only,  leaving  the  two  in 
place.  Have  done  this  once.  Next  time  will  take  out  also  the 
proximal. 

(c)  Excision  of  the  distal  fragment.     Done  once— not  again. 

(d)  Excision  of  both  fragments— same  note. 

(c)  and  (d)  Both  leave  the  wrist  mobile  but  the  thumb  weak. 

(e)  Amputation  of  radial  styloid. 

Here  and  there  the  radial  styloid  contacts  with  one  or  the 
other  fragment  and  wears  a  new  surface  obvious  in  the  roentgen 
ray.  In  one  such  case  in  which  the  scaphoid  fragments  lay  in 
place  and  the  disability  seemed  clearly  due  to  this  contact  only, 
I  excised  a  liberal  slice  of  the  radial  styloid  subperiosteally. 
The  result  was  admirable. 

(11)  Luxation  of  one  row  on  the  other:  This  lesion,  described 
under  a  variety  of  titles,  is  a  perfectly  definite  type. 

It  results  from  falls  such  as  produce  Colles'  fracture,  but 
rather  often  from  falls  from  a  height. 

It  consists  in  a  fracture  of  the  scaphoid  with  subluxation  of 
the  proximal  scaphoid  fragment  and  the  whole  semilunar  for- 
ward, while  the  distal  scaphoid  fragment  and  the  magnum  are 
fully  dislocated  backward. 

The  unciform  seems  to  rotate  on  the  cuneiform;  there  is  not 
a  full  luxation.  The  displacement  is  therefore  in  rotation  in 
the  direction  of  supination,  but  there  is  a  definite  backward 
dislocation  of  the  distal  on  the  proximal  row,  and  this  "dis- 
location of  one  carpal  row  from  the  other"  I  prefer  as  the 
descriptive  title. 

Lately  a  case  turned  up— an  old  case— which  had  had  this 
lesion  with  a  result  I  never  expected  to  see— a  working  hand. 
The  wrist  was  stiff  but  he  had  been  working  as  a  hostler  with- 
out distress. 

Be  it  said  he  was  a  Britisher  of  the  stolid  type.  Most  of  us 
would  have  had  less  use  of  a  like  wrist. 

All  the  rest  seen  have  been  cripples  if  let  alone. 

The  lesion  can  be  reduced  and  has  been,  leaving  a  broken 
scaphoid  and  a  ripped  up  set  of  ligaments. 

I  have  preferred  to  excise  (once  after  reducing  and  not  liking 
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the  prospect),  I  have  taken  the  whole  proximal  row,  proximal 
half  of  the  scaphoid,  whole  semilunar  and  such  part  of  the  head 
of  the  magnum  and  of  the  cuneiform  as  seen  to  be  in  the  way 
of  the  new  joint. 

The  incision  is  Oilier 's  on  the  radial  side,  also  Oilier 's  on  the 
ulnar  side,  usually  if  one  takes  the  corner  of  the  cuneiform  for 
full  measure. 

Canted  up  in  a  cock-up  splint  and  early  mobilized  these  wrists 
do  remarkably  well. 

I  have  had,  years  ago,  one  stiff  wrist  better  than  before  opera- 
tion, but  poor,  resulting  from  failure  to  follow  up  mobilization; 
I  think,  no  infection. 

Commonly  the  shortening  of  bone  calls  for  a  longish  con- 
valescence before  the  muscles  shorten  to  fit  and  produce  full 
power. 

One  case  alleged  a  slip  when  he  "lifted  heav)',"  but  my  interest 
in  this  phenomenon  waned  when  I  found  the  limit  set  was  "two 
hunner.'' 

Full  extension  one  does  not  get  in  these  cases  but  near  it, 
with  other  motions  at  least  near  full. 

To  sum  up  we  have: 

1.  Wrench  reduction  of  Colles'  fracture. 

2.  Osteotomy  and  reduction  in  Colles'  fracture  or  fracture 
of  the  radial  styloid. 

3.  Osteotomy  and  reduction  in  Barton's  fracture. 

4.  Resection  of  the  ulnar  head  with  short  radius  cases. 

5.  Shortening  of  the  ulnar  shaft  in  like  cases. 

6.  Removal  of  the  luxated  semilunar. 

7.  Removal  of  the  damaged  semilunar. 

8.  Removal  of  the  proximal  scaphoid  fragment. 

9.  Removal  of  the  radial  styloid  in  scaphoid  fracture  (rarely). 
10.  Removal  of  the  proximal  row  in  luxation  of  one  carpal 

row  on  the  other. 

These  operations  have  produced  results  and  are,  I  think, 
entitled  to  recognition. 

Removal  of  the  scaphoid  or  of  its  distal  half  is  at  best  sub' 
judice,  and  not  to  be  Usted. 
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DISCUSSION 

Dr.  Kellogg  Speed,  Chicago,  III: 

It  has  taken  many  years  to  get  surgeons  to  focus  any  attention  on 
carpal-bone  injuries,  although  the  best  American  paper  app3ared 
in  1905.  Many  of  the  lesions  are  still  unrecognized  even  by 
roentgenologists. 

Following  a  fracture  of  either  of  the  two  carpal  bones  in  the  proximal 
row,  navicular  or  lunate,  it  is  possible  to  obtain  a  bony  union  between 
fragments  if  the  condition  is  recognized  at  once  and  the  hand  and 
wrist  are  immobilized  for  several  weeks. 

Usually  the  lesion  is  not  appreciated  and  massage  is  insisted  upon. 
The  pathology  of  this  neglected  fracture  is  now  understood  and  I  have 
called  attention  to  it  in  a  yet  unpublished  paper.  The  nonunion  is  a 
true  one;  there  is  practically  no  effort  at  bony  union  between  the 
fragments  and  there  probably  never  would  be.  The  bones  once 
fractured  and  deprived  of  a  large  part  of  their  circulation,  which  is 
precarious  enough,  die,  and  only  the  peripheral  cells  bathed  in  syno\'ial 
fluid  retain  any  vitality.  The  bone  then  acts  as  a  foreign  body  in  the 
wrist. 

After  neglected  fractures  of  the  lunate,  with  degeneration  of  the 
bone — the  so-called  Preiser's  or  Kienboch's  disease — great  interference 
with  wrist  motion  results.  No  cure  can  be  effected  until  the  bone  is 
removed  and  then  the  return  of  function  is  partly  dependent  on  the 
time  that  has  passed  since  wrist  motion  was  interfered  with.  The 
bone  involved  must  be  removed  to  gain  advantage  over  pain,  stiffness 
and  functional  loss. 

Dr.  Fuller,  Cape  Town,  South  Africa: 

I  should  like  to  take  this  opportunity  to  thank  the  surgeons  of 
America  through  this  Association  for  the  great  courtesy  and  kindness 
that  I  have  received  while  traveling  through  the  United  States  of 
America. 

In  connection  with  Dr.  Cotton's  interesting  paper  there  is  a  point 
which  has  occurred  to  me.  During  the  last  twenty-five  years  I  have 
had  occasion  to  refracture  the  radius  for  malunited  Colles's  fracture. 
The  little  point  of  technic  which  has  occurred  to  me  is  this:  Of 
course  in  this  region  the  great  thing  is  to  interfere  with  the  surrounding 
structures  as  little  as  possible.  I  find  instead  of  using  the  method 
indicated  by  Dr.  Cotton  that  it  is  better  to  make  a  small  incision  and 
use  a  fine  drill  and  drill  a  number  of  small  holes  until  the  bone  is  of 
such  thinness  that  a  slight  movement  will  fracture  it,  and  it  is  then 
easily  got  back  into  proper  position.  I  find  that  this  method  inter- 
feres with  the  surrounding  structures  very  much  less  than  the  use  of^a 
chisel. 
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It  is  impossible  to  discuss  the  limitations  of  the  Ochsner 
treatment  of  appendicitis  and  peritonitis  at  the  present  time 
without  first  reviewing  the  attitude  of  the  surgical  profession 
to  that  method.  The  omission  of  such  a  review  would  lead  to 
the  erroneous  impression  that  we  assume  that  it  had  been  gen- 
erally accepted  by  the  profession  at  large.  It  is  now  many  years 
since  its  distinguished  advocate,  whose  name  it  bears,  first 
presented  it  to  the  attention  of  the  surgical  world,  and  during  that 
time  the  pendulum  of  opinion  as  to  its  place  and  value  has  not 
ceased  to  swing  toward  and  away  from  its  more  general  adoption. 
It  was  advocated  as  a  method  of  physiologic  preoperative  treat- 
ment of  a  condition  in  which  operation  was  universally  attended 
by  a  high  mortality.  It  yielded,  in  the  hands  of  its  originator 
and  of  many  of  his  followers,  results  that  seemed  to  them  vastly 
superior  to  those  achieved  by  other  and  more  precipitate  methods 
of  treatment,  methods  which  were  characterized  by  immediate 
or  early  operative  intervention.  It  has,  however,  never  com- 
manded anything  like  universal  attention,  and  it  seems  to  us, 
from  a  review  of  the  literature  of  the  last  six  years,  that  it  is 
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perhaps  less  popular  today  than  when  we  last  reviewed  this 
subject  in  1916.  Our  opinion  as  to  the  present  attitude  toward 
the  Ochsner  treatment  is  based  partly  on  a  study  of  the  literature 
of  this  country  and  of  Europe,  and  partly  on  personal  observa- 
tions and  communications. 

As  we  have  remarked  before,  it  might  properly  be  spoken  of  as 
an  American  method  of  treatment  of  peritonitis,  and  this  not 
because  of  its  universal  adoption  in  this  country,  but  because 
it  has  won  scanty  recognition  abroad.  Personally,  we  have  long 
been  convinced  of  its  value  as  a  substitute  for  immediate  opera- 
tion in  certain  cases  of  acute  diffuse  peritonitis,  a  conviction 
based  in  part  on  personal  experience  and  observation  and  in  part 
on  the  study  of  reports  of  large  series  of  cases  treated  by  this  and 
other  methods.  While  nothing  has  shaken  our  faith  in  it  as  a 
general  principle  of  treatment,  we  realize,  from  the  published 
reports  from  clinics,  large  and  small,  in  this  country  and  abroad, 
that  it  has  not  the  place  in  surgical  favor  which  one  would  have 
expected  to  find  after  a  favorable  experience  with  it. 

An  analysis  of  statistics  from  many  sources  would  indicate 
that  the  general  mortality  from  acute  appendicitis  has  been 
lowered  within  the  last  few  years.  The  general  recognition  of 
the  value  and  safety  of  immediate  operation  in  the  early  hours  of 
an  acute  attack,  and  the  emphasis  laid  by  teachers  on  the 
necessity  of  early  recognition,  have,  in  this  country  at  least, 
reached  almost  a  generation  of  medical  students.  Today  there 
is  a  unanimity  of  opinion,  in  America  at  least,  as  to  the  necessity 
of  immediate  intervention  in  this  group.  It  is  also  true  that  this 
opinion  is  not  of  universal  adoption  in  some  European  countries, 
notably  in  France,  where  we  find  the  surgeons  divided  into  inter- 
ventionists, abstentionists  and  opportunists,  which  are  strangely 
unfamiliar  names  to  us. 

When  we  come  to  study  the  attitude  of  surgeons  everywhere 
toward  the  treatment  of  an  acute  and  established  peritonitis  we 
find  some  authority  for  almost  every  conceivable  method  of 
treatment  and  time  of  intervention.  There  is  no  consensus  of 
opinion  as  to  the  choice  between  immediate  intervention  and 
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delay  with  preoperative  treatment.  We  have  been  able  to 
classify,  to  a  certain  extent,  the  opinions  as  to  the  method  of 
choice  into  the  following  rather  imperfectly  defined  groups: 

1.  The  first  group  would  include  those  surgeons  who  are  in 
full  accord  or  close  agreement  with  a  waiting  policy  in  all  cases 
of  peritoneal  infection  after  the  first  two  days.  The  time  limit 
we  have  mentioned,  but  we  believe  it  an  unfortunate  practice  to 
measure  sharply  the  progress  of  intra-abdominal  pathology  in 
terms  of  hours.  The  element  of  time  is  a  feature  of  the  anamnesis 
which  must  be  carefully  considered.  It  must,  however,  be 
correlated  with  the  symptoms  and  the  balance  struck  in  terms 
of  probable  and  not  absolute  truth  as  an  index  of  pathology  and 
a  guide  to  treatment.  Otherwise  grave  mistakes  will  be  inevit- 
able. While  the  names  in  this  list  are  very  weighty  in  authority, 
their  number  seems  surprisingly  small. 

2.  This  group  includes  a  list  of  authorities,  many  foreign,  who 
consider  delay  advisable  under  certain  circumstances,  but  we 
find  among  them  a  diversity  of  conflicting  opinions  as  to  the 
time  of  operative  intervention,  but  a  practical  unanimity  of 
disagreement  with,  or  disregard  of,  the  teachings  of  the  first 
group.  By  them  operation  is  rather  reserved  for  the  exact  class 
of  cases  in  which  we  have  been  accustomed  to  avoid  it,  namely, 
those  in  which  the  symptoms,  local  and  general,  are  unfavorable 
or  very  grave.  Abstention  from  operative  interference  in  acute 
appendicitis  when  emphasized  seems  to  us  to  miss  the  point 
entirely,  that  is,  operation  when  it  can  be  practised  most  favor- 
ably and  before  peritonitis  develops.  At  this  stage  experience 
teaches  us  that  the  mortality  is  almost  negligible.  Extremely 
long  delay  is  counselled  in  cases  of  abscesses  of  some  standing  in 
the  hope  of  further  absorption  or  of  rupture  into  the  bowel. 
Large  collections  alone  are  considered  favorable  for  the  operation. 
This  list  is  a  long  one  and  contains  many  of  the  best-known  names 
in  French  surgery. 

3.  A  large  group,  with  many  leading  American  surgeons  among 
its  adherents.  Here  w^e  find  no  mention  of  the  Ochsner  method 
or  its  equivalent.     Advice  is  against  delay  under  any  circum- 
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stances  or  on  any  grounds  except  in  the  moribund.  In  this 
group  are  many  adherents  who,  if  they  practise  what  they  teach, 
lose  no  time  after  making  a  diagnosis,  but  operate  at  once. 

If  we  attempt  the  difficult  task  of  weighing  the  evidence  in 
favor  of  one  or  the  other  of  these  methods  of  treatment,  as 
advocated  by  the  different  groups,  it  leads  us  into  a  maze  of 
statistics.  These  share  the  common  features  of  a  rather  low 
combined  mortality  for  appendicitis  cases  in  general.  Analyzed 
with  respect  to  the  mortality  of  operation  for  acute  diffuse  septic 
peritonitis,  they  show  a  range  of  mortality  in  what  might  be 
styled  the  intermediate  stage,  of  from  17  per  cent  to  65  per  cent 
in  most  series.  Now  and  again  we  find  a  record  of  some  very 
large  series  of  undifferentiated  cases  with  a  mortality  almost  nil. 
When  such  a  series  is  credited  to  one  or  two  individuals  in  a  clinic 
one  may  be  pardoned  for  wondering  to  what  assistant  is  assigned 
the  desperate  risks  and  what  his  feehngs  and  mortality  may  be. 

That  there  is  still  a  considerable  number  of  cases  which  reach 
the  surgeon  when  in  desperate  condition  there  can  be  no  dispute, 
at  least  such  has  been  our  experience.  It  would  seem  as  if  we 
had  reached  the  limit  in  this  direction  of  the  education  of  the 
medical  profession.  But  we  still  encounter  too  frequently  the 
case  that  has  been  purged,  on  one  ground  or  another,  or  on  general 
principles.  A  procrastinating  policy,  with  desire  to  avoid  the 
unpleasant  responsibility  of  urging  operation  or  surgical  con- 
sultation, explains  many  other  cases.  Honest  mistakes  in 
diagnosis  in  the  hands  of  careful  surgeons  and  experienced 
practitioners  contribute  a  small  but  ever-present  percentage 
here  as  elsewhere.  Where  the  majority  of  cases  are  referred  by 
members  of  a  staff  in  close  touch  with  its  activities  the  number 
of  late  cases  is  small.     Where  the  contrary  holds  true  it  is  larger. 

We  would  reiterate  our  adherence  to  the  general  principles 
of  the  Ochsner  treatment.  There  are  certain  limitations,  not 
sufficiently  emphasized,  which  have  been  impressed  upon  our 
minds  by  personal  experiences. 

Generally  speaking,  in  young  children  it  is  difficult  to  carry 
it  out  in  its  entirety,  and  sometimes  unsafe.     Starvation  means 
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an  early  onset  of  acidosis  aside  from  that  dependent  upon  sepsis . 
The  vital  resistance  of  tissues,  including  the  peritoneum  to  the 
encroachment  of  sepsis,  is  much  less.  Witness  the  quiet  but 
rapid  progress  of  a  peritonitis  in  the  earliest  stages  of  a  suppura- 
tive appendicitis  at  this  age.  The  danger  of  metastatic  infection 
in  remote  regions,  as  the  subphrenic  space,  the  lungs  and  else- 
where, is  greater.  In  the  doubtful  cases  at  this  age  we  incline 
to  immediate  operation  in  all  except  the  moribund. 

A  strong  indication  for  immediate  intervention  is  met  with  in 
cases  in  which  the  question  arises  as  to  origin  of  the  peritonitis, 
and  the  diagnosis  is  confused  between  that  of  appendiceal  origin 
and  peritoneal  irritation  or  infection  from  perforative  lesions  of 
the  gastrointestinal  tract  of  other  t}^es.  There  are  cases  of 
pyloric  ulcer  especially  in  which  the  history  of  preexisting  gastric 
or  other  disturbance  is  unobtainable  at  the  time  of  surgical 
consultation.  All  surgeons  have  encountered  cases  of  this  type 
and  have  operated  at  times  on  a  mistaken  diagnosis  of  appendi- 
citis. If  a  rigid  policy  of  abstention  is  pursued  in  the  face  of  a 
lingering  doubt,  added  fatalities  will  result. 

A  very  important  group,  and  one  little  touched  upon,  we  have 
encountered  several  times  of  late.  These  are  cases  of  acute  free 
perforation  of  a  preexisting  appendiceal  abscess,  giving  rise  to  a 
violent  peritonitis.  The  following  case  histories  will  illustrate 
the  salient  features  in  this  class: 

N.  D.  W.,  aged  thirty-one  years,  had  suffered  for  years  with  so- 
called  bilious  attacks.  Returned  to  this  country  six  days  ago  from 
France.  Discharged  from  the  Army  two  days  ago.  Taken  ill  that 
evening  with  abdominal  pain  and  vomiting.  Treated  for  two  days 
by  a  physician.  Not  confined  to  bed;  suffered  intermittent  pain,  and 
dosed  himself  in  addition  with  rhubarb  and  soda.  Pain  returned  with 
great  severity  the  evening  of  the  day  we  saw  him.  When  first  seen, 
at  about  9  p.m.,  he  was  suffering  excruciating  abdominal  pain.  His 
abdomen  was  very  rigid  throughout.  There  was  an  entire  absence  of 
peristalsis  on  auscultation.  Pulse  80  and  of  good  volume;  tempera- 
ture, ioof°;  leukocytes,  8400.  He  was  sent  to  the  Bryn  Mawr 
Hospital  and  placed  upon  the  Ochsner  treatment.  There  was  marked 
improvement  for  thirty-six  hours.  Leukocytes  rose  to  13,000.  The 
Am  Surg  20 
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abdomen  became  softer;  a  mass  formed  in  the  right  ihac  region;  there 
was  some  return  of  peristalsis;  the  pulse  was  good,  at  times  irregular 
(he  had  long  had  an  arrhythmia),  and  he  was,  in  general,  rather 
comfortable.  On  the  e^'ening  of  the  second  day  he  was  not  so  well. 
He  had  vomited  a  bilious  material;  there  was  no  action  of  the  bowels, 
and  it  was  thought  wisest  to  operate.  Operation  revealed  a  very 
extensive  peritonitis  in  the  lower  abdomen  and  pelvis.  The  appendix 
had  sloughed  off  at  its  base  and  fecal  matter  was  escaping  from  the 
opening  in  the  cecum.  The  small  intestine  was  still  distended  and 
paralyzed.  There  was  a  foul  collection  around  the  cecum,  and  the 
pelvis  was  the  site  of  a  large  collection  of  yellow  pus  which  we  took 
to  be  an  abscess  of  older  date  than  that  associated  with  the  diffuse 
peritonitis  at  a  higher  level.  A  drainage  operation  was  performed 
with  difficulty  and  reaction  followed  in  this  desperate  case.  For  two 
weeks  he  made  a  determined  fight  against  peritoneal  sepsis  and 
intestinal  obstruction.  Enterostomy  was  done  later  with  temporary 
relief,  but  the  patient  succumbed  suddenly  to  cardiac  paralysis 
while  still  exhibiting  symptoms  of  the  above-mentioned  complications. 

In  this  case  we  believe  it  would  have  been  better  to  have 
operated  immediately.  While  it  might  seem,  a  priori,  that  a 
peritoneum  capable  of  localizing  an  acute  infective  process  in  the 
first  instance  should  be  able  to  repeat  the  performance,  yet  we 
believe  that  rupture  of  an  abscess  is  an  exceedingly  fatal  occur- 
rence, a  second  localization  rarely  taking  place. 

An  insufficient  amount  of  attention  has  been  paid  to  this 
accident.  It  is  rarely  observed  in  cases  under  rigid  hospital 
regimen.  If  operation  be  not  too  long  delayed  under  such  con- 
ditions it  almost  never  occurs.  General  sepsis  may  supervene 
from  unreasonable  delay.  Obstruction  is  seen  more  frequently 
and  subphrenic  abscess  may  develop  and  make  the  most  astonish- 
ing progress  if  not  recognized.  But  rupture,  if  it  occurs  in  such 
cases,  usually  takes  place  by  perforation  into  the  bowel.  But 
in  all  acute  cases  admitted  during  the  stage  of  acute  peritonitis 
the  possibility  of  rupture  of  an  abscess  into  the  general  peri- 
toneum must  be  remembered.  There  is  usually  the  history  of  an 
attack  of  several  days'  duration,  although  here,  again,  w^e  must 
avoid  the  mistake  of  measuring  pathology  solely  by  time. 
With  this  there  is  commonly  the  history  of  sudden  exacerbation 
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of  acute  abdominal  symptoms,  especially  pain.  Shock  is  a 
frequent  and  striking  symptom,  with  circulatory  failure  amount- 
ing at  tunes  to  collapse.  The  abdominal  rigidity  increases  and 
may  become  as  board-like  as  that  seen  in  perforated  pyloric  ulcer. 
The  leukocyte  count  is  sometimes  extraordinarly  low.  All  these 
symptoms  point  toward  an  acute  abdominal  invasion  inconsistent 
with  the  presence  of  a  diffuse  peritonitis  of  slow  extension  and 
long  duration.  Under  such  circumstances  we  believe  the  urgent 
indication  is  for  operation  at  once. 

Even  a  delay  of  a  few  hours  is  likely  to  prove  fatal  in  this 
complication,  owing  to  the  extensive  contamination  of  the 
peritoneum. 

F.  C.  L.   aged  about  forty-five  years,  had  been  under  the  care  of  a 
physician  for  several  days  for  a  condition  which  the  physician    a 
most  careful  and  conipetent  man,  had  not  been  able  to  diagnose'as 
appendicitis,  although  he- had  considered   the  diagnosis  from  that 
standpomt.     He  had,  therefore,  treated  him  along^  the  lines  of  an 
■   ^"f  ^^^^'7,fbdominal  grippe.     The  patient  was  apparentlv  much 
bptter  and  allowed  up.     He  had  been  taken  verv  ill  the  momin.  of 
admission  to  the  Presbyterian  Hospital,  while  at  stool,  and  the  pain 
had  been  very  intense  and  accompanied  by  collapse.     When  seen  at  the 
hospital    hat  afternoon  he  exhibited  the  signs  of  a  general  peritonitis. 
His  condition  was  not  good;  his  pulse  was   120  and  the  abdomen 
characteristic.     Leukocyte   count,    6400.     It   was   deemed   wiser  to 
operate  at  once.     When  opened  the  abdomen  showed  a  diffuse  peri- 
tomtis-what  might  be  fairly  called  a  general  peritonitis-and  an 
abscess  of  the  pelvis,  of  older  date,  which  had  recently  ruptured  into 
the  general  peritoneum.     It  owed  its  origin  to  a  gangrenous  appendix. 
Appendectomy  and  drainage  were  performed,     there  was  scarcely 
temporary  improvement,  and  the  patient  died  on  the  third  dav  after 
the  operation  of  septic  peritonitis. 

The  following  case  recovered  after  operation: 

•  "P°'t°^^^  ?■'  ^^^"^  ^'''°  y^^""^  ""'^''^^  months.  This  child  had  been 
sick  three  days  with  a  diagnosis  of  appendicitis.  She  had  not  been 
seen  by  a  surgeon.  The  history  had  been  quite  typical  but  her 
physician  was  striving  to  avoid  operation.  She  had  pain  off  and  on 
throughout  the  attack,  but  the  night  preceding  the  day  on  which  we 
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saw  her,  which  was  the  third  day  of  her  illness,  it  had  been  more  severe. 
On  that  day,  also,  she  vomited  for  the  first  time.  There  was  no 
marked  change  in  her  condition,  however,  until  early  in  the  afternoon 
of  the  third  day,  when  she  went  into  a  state  of  shock,  after  which 
time  we  were  summoned  to  see  her.  We  found  her  reacted  from  the 
collapse  which  had  alarmed  her  physician  and  family,  some  three 
hours  before,  and  presenting  the  usual  evidences  of  appendicitis  with 
what  was  evidently  a  diffuse  peritonitis.  The  rigidity  and  tenderness 
were  not  extreme.  Her  general  condition  was  fair  and  her  temperature 
elevated.  She  was  removed  to  the  Bryn  Mawr  Hospital  and  operated 
on  the  same  evening.  Temperature  on  admission,  103!°;  pulse, 
140.  On  opening  the  abdomen  it  was  interesting  to  observe  the 
conditions  present.  The  child  had  an  abscess,  thick-Vv'alled  and  well- 
defined,  around  a  rather  high  perforated  appendix,  and  this  abscess 
had  undergone  recent  and  spontaneous  rupture.  Retraction  without 
the  slightest  disturbance  of  the  relations  showed  a  thin  stream  of  pus 
trickling  down  into  the  comparatively  clean  peritoneum.  There  was 
not  the  slightest  doubt  in  our  minds  that  the  collapse  which  had  been 
noted  in  the  afternoon,  and  which  may  have  been  preceded  by  some 
exertion,  for  the  child  was  but  loosely  nursed,  had  marked  the  first 
involvement,  or  rather  reinvolvement,  of  a  peritoneum  which  had 
once  successfully  combated  the  infection,  but  which  could  hardly  be 
trusted  to  do  so  again.  Appendectomy  and  drainage  were  followed 
by  a  very  smooth  and  prompt  recovery. 

It  is  true  that  operation  in  this  stage  will  yield  a  considerable 
number  of  fatalities.  It  is  unlikely,  however,  that  a  peritoneum 
that  has  once  successfully  resisted  the  gradual  or  free  rupture 
of  a  suppurating  appendix  can  again  combat  such  flooding  with 
pus  of  frank  and  highly  virulent  nature. 

Again,  there  are  other  types  of  appendicitis  in  which  the  onset 
of  peritonitis  may  be  attended  by,  and  due  to  a  volume  of, 
infection  akin  to  that  seen  in  acute  intestinal  perforation  of 
traumatic  origin,  or  even  a  ruptured  abscess.  Two  such  types 
are  the  rupture  of  a  large  appendix  distended  with  pus,  or  the 
perforation,  near  its  base,  of  a  patulous  appendix,  which  permits 
free  leakage  of  fecal  matter  into  a  peritoneum  not  shut  off  by 
preexisting  adhesions.  Such  accident  may  be  delayed  long 
beyond  the  forty-eight-hour  time  limit  arbitrarily  fixed  for  the 
period  of  immediate  intervention.     Delayed  pathology  is  the 
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explanation,  and  in  the  presence  of  such  a  picture  of  acute 
abdominal  catastrophe  the  necessity  of  immediate  operation 
needs  no  argument  for  its  support. 

Finally,  it  is  well  to  remember  that  a  too  rigid  adherence  to 
any  rule  of  practice  may  be  followed  by  regrettable  mistakes. 
Dogmatic  and  sweeping  statements  are  perfectly  justified  in 
teaching  immature  student  minds  which  must  first  grasp  the 
main  principles.  Many  of  the  authorities  we  have  studied  have 
changed  their  views  so  radically  that  one  may  be  pardoned  for 
wondering  whether  they  must  not  sometimes  regret  their  former 
unreconcilable  attitudes. 

Judgment  is  developed  by  experience,  and  while  we  cannot 
always  explain  the  mental  processes  by  which  the  masters  in 
surgery  arrive  at  quick  and  correct  decision,  we  must  admit  that 
it  is  by  reason  of  such  ability  that  they  are  masters. 

Anyone  who  believes  that  the  treatment  of  appendicitis  has 
been  standardized  even  in  its  main  essentials  should  review  the 
literature  of  the  past  few  years.  It  is  no  longer  voluminous,  and 
except  for  a  recent  flurry  before  the  Society  of  Medicine  in  Paris, 
not  even  controversial.  It  would  seem  that  difterent  clinics  and 
different  geographical  localities  have  settled  down  to  established 
practices  with  which  they  are  content,  though  those  practices 
are  often  diametrically  opposed  to  those  in  vogue  in  other  clinics 
of  equal  standing.  There  is  general  agreement  on  only  one  point, 
namely,  that  the  management  of  this  disease  should  be  delegated 
to  the  surgeon. 

However,  when  the  patient  reaches  the  surgeon  he  may  find 
himself  in  the  hands  of  what  the  French  call  an  "interventionist," 
who  will  operate  upon  him  at  once,  regardless  of  the  stage  of  the 
disease  or  his  general  or  local  condition.  Or,  especially  if  he  be 
in  France,  Switzerland  or  parts  of  Germany,  he  may  find  his 
surgeon  an  "abstentionist,"  who  will  not  operate  in  the  acute 
stage  unless  after  a  period  of  observation  it  is  evident  that  the 
patient  has  failed  to  improve  or  perhaps  is  worse.  Again  using 
the  handy  French  division,   the  surgeon  may  be  an  "oppor- 
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tunist,"  who  will  operate  at  once  if  the  attack  has  lasted  no  more 
than  thirty-six  to  forty-eight  hours,  but  after  that  will  wait  for 
conditions  to  improve  or  even  resolve  entirely  before  risking 
operative  intervention.  This  is  the  old  strife  for  the  interval 
operation,  and  such  names  as  Jalaguier,  TufiEier  and  Walther  are 
still  connected  with  it.  Temoin,  of  Bourges,  has  recently 
launched  a  most  determined  attack  upon  this  plan  and  heads 
the  "interventionists"  in  France.  As  yet  they  are  in  the 
minority.  In  England,  during  the  last  six  years,  no  one  has 
raised  his  voice  for  delay  in  operation  upon  any  type  of  case.  In 
America  our  patient  probably  would  be  subjected  to  immediate 
operation  regardless  of  the  stage  of  the  disease  or  his  condition, 
but  there  is  a  fair  chance  that  he  might  enter  a  clinic  whose  policy 
it  is  to  treat  certain  cases  of  appendiceal  peritonitis  by  the  well- 
known  principles  of  anatomic  and  physiologic  rest,  hoping  for 
localization  before  operation.  It  is  impossible  to  secure  pure  and 
homogeneous  statistics  to  settle  the  relative  superiority  of  these 
various  plans.  Low  mortalities  are  claimed  for  each  by  their 
respective  adherents. 

It  seems  clear  that  the  usual  case  of  early  appendiceal  peri- 
tonititis  should  be  operated  upon  without  delay,  with  the 
•  reasonable  expectation  that  the  peritoneum  will  take  care  of  the 
infection  already  liberated.  It  seems  equally  clear  that  the 
same  group  of  cases,  properly  and  rigidly  treated  by  anatomic 
and  physiologic  rest,  can,  in  the  vast  majority  of  instances,  be 
brought  to  subsidence  or  localization,  conditions  which  permit 
operation  with  very  low  mortality.  Failures  will  occur  in  such 
a  group,  but  if  we  can  judge,  by  reported  results,  the  mortality 
figures  will  not  differ  greatly.  Now  we  know  that  by  far  the 
greater  part  of  the  mortality  from  appendicitis  comes  from  the 
group  which  exhibits,  when  first  seen,  a  widespread  peritonitis, 
with  evidences  of  profound  systemic  toxemia,  and  usually  in  the 
third  or  later  days  of  the  disease.  Leaving  aside  the  question 
of  elimination  of  this  type  of  case  by  more  timely  recognition, 
it  is  evident  that  the  reduction  of  surgical  mortality  must  deal 
chiefly  with  this  group.     Those  who  have  made  use  of  Ochsner 's 
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plan  cannot  fail  to  have  been  impressed  with  the  general  improve- 
ment and  localization  of  the  peritoneal  process  that  may  occur 
in  seemingly  desperate  cases.  Nor  can  they  have  failed  to  note 
that  other  cases  exhibit  no  such  tendency,  but  proceed  to 
generalization  and  death.  On  the  other  hand,  those  who  practise 
immediate  operation  must  often  have  had  the  experience  that 
the  postoperative  condition  of  the  patient  is  obviously  worse 
than  before  operation,  and  death  results  from  progressive  toxemia 
within  a  few  hours  or  days.  It  does  not  seem  likely  that  the 
deaths  in  both  groups  affect  the  same  individuals  under  such 
different  forms  of  treatment.  Can  we  not  further  refine  our 
indications  for  and  against  immediate  operation?  Are  there  not 
cases  undergoing  localization  or  capable  of  localization  which 
yet  present  the  signs  of  widespread  peritoneal  irritation  and 
marked  general  toxemia?  We  believe  there  are,  and  that 
precipitate  operations  in  this  group  will  often  determine  a 
fatality  when  rational  preoperative  measures  will  bring  safety. 
On  the  other  hand,  there  are  certainly  cases  that  show  no  ten- 
dency toward  localization  and  will  inevitably  perish  under  any 
waiting  policy.  In  the  body  of  this  paper  we  have  made  a  plea 
for  recognition  of  certain  t\^es  which  are  likely  to  fall  into  this 
group,  notably:  (i)  Young  children,  (2)  cases  of  delayed  and 
fulminating  gangrene  or  perforations,  and  (3)  intra-abdominal 
rupture  of  a  localizing  or  localized  abscess.  Such  conditions 
can  at  times  be  reasonably  surmised  from  the  history  and  clinical 
conditions,  and  such  evidence  should  take  precedence  over 
inflexible  rules  based  upon  ideas  of  a  pathology  which  does  not 
always  run  true  to  form. 

The  following  brief  summary  of  the  literature  of  the  last  five 
years  is  appended  to  show  the  extraordinary  variety  of  views 
still  maintained  in  regard  to  this  question,  which  many  of  us 
have  come  to  regard  as  trite  and  practically  standardized: 

A.  J.  Ochsner  reiterates  his  belief  in  the  plan  formulated  in  1892 
and  carried  out  by  him  ever  since.  The  cases  in  which  delay  is 
practised  are  not  clearly  defined,  but  in  general  it  is  implied  that 
cases  of  beginning  diffuse  peritonitis  of  over  forty-eight  hours'  duration 
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are   so    treated.     In    previous   publications,   however,    Ochsner   has 
indicated  clearly  his  views  and  treatment. 

Dea\tr  says:  "In  progressive  peritonitis,  usually  of  more  than 
forty  hours,  it  is  safe  to  presage  a  fatal  outcome  if  operation  be  under- 
taken in  the  presence  of  symptoms  of  diffusing  peritonitis — rapid, 
running  pulse,  abdominal  distention,  cyanosis  or  the  fades  Hippo- 
cratica — while  delay  may  save  the  patient  in  such  cases." 

EuNiCKE  recommends  delay  in  operation  upon  diffuse  peritonitis, 
gastric  lavage  for  vomiting,  warmth  to  the  abdomen,  saline  solution 
by  the  bowel  and  camphor  h^^podermically.  Operation  is  to  be 
undertaken  when  improvement  occurs. 

Sehrt  ad\dses  delay  in  cases  which  show  in  the  fifth  to  the  tenth 
day  the  outspoken  picture  of  peritonitis,  associated  with  prostration, 
rapid  pulse,  often  vomiting  and  a  large  area  of  dulness  in  the  right 
iliac  fossa.  His  "conservative  therapy  "  consists  of  a  few  teaspoonfuls 
of  cold  tea,  cold  red  wine  and  frequent  mouth  washes  with  cold  water 
and  moist  applications  on  the  abdomen,  but  no  opium.  He  does  not 
operate  unless  the  general  condition  is  good,  even  waiting,  in  some 
cases  of  localized  abscess,  for  spontaneous  rupture  into  the  intestine. 

Loeffler  (Hochenegg's  clinic),  in  a  highly  statistical  paper,  reports 
463  cases,  of  which  406  were  operated.  Very  mild  cases  were  treated 
without  operation,  and  all  were  cured  or  relieved.  Several  of  these 
were  operated  upon  because  their  symptoms  were  progressive.  Any 
sign  of  peritonitis  was  an  absolute  indication  for  immediate  operation. 

Bevan  states  that  immediate  operation  is  best  in  all  cases,  but — 
(i)  those  which*  cannot  be  given  the  benefit  of  early  surgical  treat- 
ment; (2)  in  doubtful  cases;  (3)  in  advanced  age  or  serious  organic 
contraindications. 

These  crj^Dtic  rules  are  not  elaborated,  but  he  further  says,  "I  now 
operate  at  once,  regardless  of  the  day  of  admission."  It  seems  a 
fair  inference,  from  exceptions  Nos.  i  and  2,  that  Bevan  has  in  mind 
a  group  of  cases  in  which  a  period  of  delay  is  advisable  before  operation, 

Pauchet  (Amiens)  advises  early  operation  in  all  cases,  but — (i)  in 
mild  cases  of  several  days'  duration,  medical  treatment  is  permissible; 
(2)  in  cases  showing  marked  symptoms  and  serious  outlook,  operate 
if  within  forty-eight  hours  of  onset;   (3)   in  abscess  formation,  wait 


jopsoN,  pfeeffer:  ochsner  treatment  in  peritonitis    313 

for  an  opportune  moment;  (4)  in  generalized  peritonitis,  he  says,  "I 
believe  that  if  it  were  possible  to  secure  comparable  statistics  on  these 
cases,  operated  upon  by  different  surgeons  or  left  to  themselves,  the 
mortality  would  be  almost  the  same  with  or  without  intervention." 
He  believes  "the  average  surgeon  will  get  the  best  results  by  letting 
them  alone." 

ILvRTMANN  (Paris)  advocates  immediate  operation  in  all  cases 
except — (i)  abscesses  (which  he  treats  expectantly);  (2)  in  the  face 
of  a  serious  general  condition  of  the  patient. 

Jalaguier  (Paris)  prefers  to  wait  for  the  inter\'al  if  symptoms  are 
mild:  "In  the  immense  majority  of  cases  of  ordinary  and  easily 
recognizable  tx^jes,  rigorous  expectant  treatment  should  be  instituted. 
In  a  few  hours  one  is  settled."  If  symptoms  persist  or  increase, 
operate  at  once.  Otherwise,  wait.  Hospital  management  under  the 
surgeon's  care  is  imperative,  as  urgent  symptoms  may  arise  at  any 
moment  and  demand  immediate  intervention.  If  the  patient  is  in  a 
state  of  collapse  when  seen,  stimulate  and  wait  a  few  hours  before 
operation.  He  claims  3  to  4  per  cent  mortality  in  acute  cases,  and 
admits  that  he  operates  more  freely  than  formerly. 

(Note  that  this  plan  is,  in  many  respects,  the  reverse  of  Ochsner's 
treatment.  The  more  serious  the  condition  the  more  urgent  the 
operation,  except  in  the  case  of  collapse.)     Xo  statistics  are  given. 

TuFFiER  (Paris)  states  that  he  was  formerly  a  partisan  convinced 
and  a  defender  of  the  immediate  operation  in  all  cases,  but  that  he  has 
little  by  Httle  retreated  from  this  position  and  his  practice  is  identical 
with  that  of  Jalaguier. 

QuENU  shares  the  views  of  Jalaguier  and  TufBer,  but  he  says  he 
operates  in  some  cases  in  the  acute  stage. 

GosSET,  Berger  and  Lenormant  agree  substantially  with  Jalaguier. 

Walther  operates  immediately  if  seen  within  forty-eight  hours. 
After  this  time,  if  the  case  is  improved,  he  delays;  otherwise  he 
operates.  He  prefers  to  treat  appendiceal  abscesses  expectantly, 
awaiting  absorption  or  spontaneous  rupture  into  the  bowel.  He 
reports  700  cases;  mortality,  3.85  per  cent.  In  the  period  1913-1919, 
162  cases;  2  deaths,  or  1.23  per  cent. 
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Bazy  advocates  in  tj^^ical  advanced  and  general  peritonitis  multiple 
incisions  and  drainage  under  local  anesthesia.  Of  35  cases  24  died, 
or  68  per  cent.  Of  the  24  deaths,  11  died  within  twenty-four  hours. 
He  defines  a  group  suffering  from  marked  toxemia  and  marked  peri- 
tonitis in  which  he  prefers  to  await  localization.  In  general,  he  holds 
with  Temoin  that  intervention  should  be  the  rule  and  waiting  the 
exception. 

Alexander  reports  500  cases  of  acute  appendicitis  in  children  with 
15  deaths;  mortality,  3  per  cent.  He  states  that  the  only  type  of  acute 
appendicitis  with  diffuse  peritonitis  in  which  delayed  operation  is 
advisable  and  justifiable  is  when  the  patient  is  seen  after  two,  three 
or  four  days  of  illness  and  presents  vomiting,  general  abdominal 
tenderness,  absence  of  peristalsis,  marked  abdominal  distention, 
slight  cyanosis,  with  rapid  pulse  and  dry,  coated  tongue. 

Rehn  advises  immediate  operation  on  all  cases  as  soon  as  diagnosis 
is  made,  regardless  of  stage,  extent  or  localization. 

EiCHHOFF  employs  Rehn's  method;  reports  69  abscesses  operated, 
with  3  deaths,  or  4.4  per  cent;  47  cases  of  free  purulent  exudate 
(peritonitis),  with  9  deaths,  or  19. i  per  cent.  Only  i  of  these 
deaths  occurred  in  cases  operated  upon  in  the  first  twenty-four  hours. 
The  series  is  not  so  analyzed  as  to  demonstrate  the  effect  of  immediate 
operation  in  the  late  cases  of  diffuse  peritonitis.  The  mortality  is 
almost  limited  to  this  group. 

Jenckel  gives  no  consideration  to  delay  in  cases  of  diffuse  peri- 
tonitis. Of  830  cases,  31  died,  or  3.7  per  cent;  62  of  these  showed 
diffuse  peritonitis,  22  died,  or  35.4  per  cent— 46  of  the  latter  are 
analyzed  with  reference  to  stage  as  follows:  20  operated  upon  within 
twenty-four  hours,  i  died;  12  operated  upon  within  forty-eight 
hours,  4  died;  13  operated  upon  within  third  day,  13  died;  i  operated 
upon  on  seventh  day,  i  died.  It  is  evident  that  the  late  cases  could 
not  have  fared  worse  if  operation  had  been  postponed. 

Hughes  summarizes  essentials  of  operative  treatment  of  diffuse 
peritonitis  without  reference  to  the  principles  of  the  Ochsner  treat- 
ment. 

Crile  reports  407  consecutive  operations .  for  acute  appendicitis 
by  Lower  and  himself  without  a  death.  This  is  a  brief  article  enunciat- 
ing Crile's  principles  of  treatment  and  makes  no  mention  of  Ochsner's 
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treatment.     Unfortunately,   no   statement   is   made   concerning   the 
disposition  of  cases  of  late  and  widespread  peritonitis. 

LaRoque  justifies  delay  only  (i)  to  get  the  patient  to  a  competent 
surgeon  and  proper  surroundings;  and  (2)  to  enable  a  more  thorough 
operation  when  a  combination  of  pathology  is  present,  no  mention  is 
made  of  Ochsner's  plan  and  the  two  exceptions  above  noted  do  not 
touch  upon  the  crux  of  the  question. 

Beekman,  Smith  and  Everingila.m  reported  500  operative  cases, 
representing  the  work  of  many  different  surgeons  in  the  Cornell 
Division  of  Bellevue  Hospital,  New  York.  An  interesting  statistical 
study;  highest  mortality  period  begins  after  the  second  day  of  the 
disease,  which  parallels  similar  statistical  studies  quoted  from 
McWilliams,  De  Quer\'ain  and  combined  Berlin  hospitals.  There 
were  45  cases  of  diffuse  peritonitis;  of  these,  12  were  of  less  than  two 
days'  duration;  all  recovered.  By  inference  the  remaining  t,7,  were  of 
more  than  two  days'  duration;  21  died,  or  63.3  per  cent.  Xo  mention 
is  made  of  Ochsner 's  treatment  or  of  any  indications  for  delay  and 
preoperative  treatment  in  this  group.  Immediate  operation  is 
counselled  because  of  the  difficulty  in  making  a  diagnosis  from  the 
symptoms,  "Severe  cases  often  showing  the  least  marked  signs." 

Krecke  (Munich)  practises  immediate  operation  in  all  severe  cases. 

Hagen  (Augsburg)  agrees  with  Krecke. 

Rowlands  (Guy's  Hospital)  counsels  immediate  operation  in  all 
cases:  "If  a  competent  surgeon  is  not  available,  adopt  the  Ochsner 
conservative  treatment.  ...  An  operation  must  be  undertaken 
if  signs  of  localized  abscess  or  peritonitis  develop." 

Temoin  (Bourges)  is  the  strongest  French  advocate  of  immediate 
operation  in  all  cases,  regardless  of  time  or  condition.  He  presents 
large  statistics  \nth  a  remarkably  low  mortality.  Report  of  191 1 
gives  1442  acute  cases,  37  deaths,  or  2.5  per  cent.  Of  these  169 
showed  "more  or  less  general  peritonitis,"  \\ith  25  deaths,  or  14.7 
per  cent. 

Cauchoix  concurs  with  Temoin. 

XicoLL  dismisses  the  waiting  policy  with  the  remark  that  "the 
patient  who  is  shocked  as  the  result  of  fioodmg  of  the  peritoneal  cavity 
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with  pus  will  scarce  be  improved  if  the  surgeon  tides  him  over  his 
shock  only  to  allow  him  to  be  overwhelmed  with  the  sepsis  of  the 
untreated  focus  of  infection." 

Bancroft  reports  485  acute  cases  from  the  New  York  Hospital; 
mortality,  4.3  per  cent.  There  were  73  cases  of  acute  diffuse  peri- 
tonitis; 13  died,  or  17.8  per  cent  mortality.  There  is  no  discussion 
of  the  advisability  of  delay  in  any  type. 

MoRF  reports  822  cases  from  the  Cook  County  Hospital,  Chicago; 
the  total  mortality  is  7.4  per  cent;  26  cases  were  classed  as  diffuse 
peritonitis;  17  died,  or  65.3  per  cent  mortality.  There  is  no  discussion 
of  delay  in  operation  in  any  type  of  case. 

Sloan  states  that  his  experience  with  the  waiting  policy  has  been 
bad  and  advises  immediate  operation  in  all  cases.  Eisendrath,  in 
discussion,  dissented  so  far  as  to  advise  "abstaining  from  operation  in 
those  desperate  cases  in  which  the  pulse  is  160  or  180,  and  they  are 
simply  gone."  Five  other  surgeons  in  discussion  agreed  with  Sloan 
in  advising  immediate  operation  in  all  cases. 

Martin  du  Pan,  in  an  excellent  article  on  the  treatment  of  peri- 
tonitis, outlines  the  accepted  methods  in  use  in  France.  He  advocates 
immediate  operation. 

RuNYON  advocates  combining  the  methods  of  Ochsner  and  Crile. 
He  remarks  that  "many  of  our  cases  we  thought  would  die  if  not 
operated  immediately,  and  usually  died  when  so  operated,  would  not 
only  not  die  when  let  alone  but  would  in  a  short  time  become  safe 
operative  risks."  Preoperative  and  postoperative  treatment  are  to 
be  carried  out  according  to  Crile's  recommendations. 

Chiari  (von  Haberer's  clinic)  states  that  the  practice  in  this  clinic 
is  to  operate  immediately  on  every  case  admitted  within  forty-eight 
hours  after  onset.  After  the  third  day  immediate  operation  is  advised 
unless  the  case  is  obviously  improved  and  the  inflammatory  signs 
give  evidence  of  localization.  He  reports  1167  cases,  of  which  717 
were  operated  in  the  acute  stage,  with  a  mortality  of  6  per  cent;  450 
operated  in  the  interval,  with  2  deaths;  of  81  cases  of  diffuse  peri- 
tonitis, 30  died,  or  37  per  cent.  These  cases  were  practically  all  of 
more  than  forty-eight  hours'  duration  and  were  all  operated  on 
immediately  after  admission.     As  to  the  advisability  of  delay  in  this 
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group,  he  quotes  the  mortality  statistics  of  other  clinics,  dealing  in  the 
same  manner  with  the  same  type  of  cases  as  follows: 

Grekow 45 .  o  per  cent 

,  Thiemann  (Riedel's  clinic) 62  .  o 

Krogius 39  o 

Propping  (Rehn's  clinic) 40.0 

Zahradnicky 40.0 

Hagemann 25.4 

Brown  (England)  shows  clearly  the  high  mortality  of  the  inter- 
mediate stage  as  compared  to  the  safety  of  the  early  and  later  opera- 
tion, and  attributes  this  to  breaking  down  the  barriers  to  infection 
before  general  resistance  has  been  built  up.  However,  following  the 
English  custom,  he  advocates  immediate  operation  at  whatever  stage 
the  case  is  seen. 

VoGEL  (formerly  Kocher's  clinic)  does  not  clearly  define  indications 
for  operation  in  his  long  statistical  paper.  Evidently  the  interval 
operation  is  preferred,  but  severe  cases  are  operated  immediately, 
regardless  of  duration  or  condition.  The  result  appears  to  be  unfavor- 
able; thus  of  36  cases  operated  upon  by  simple  incision,  with  or  without 
irrigation,  31  died.  It  is  noted  that  all  cases  that  entered  the  hospital 
in  collapse  died  within  a  few  hours  after  operation. 
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DISCUSSION 

Dr.  a.  J.  OcHSNER,  Chicago,  111.: 

The  method  that  Dr.  Jopson  has  described  I  started  to  use  in  1S92, 
just  thirty  years  ago.  The  conditions  that  he  has  described  are 
conditions  which  you  will  find  discussed  fully  in  my  book  on  Clinical 
Surgery,  where  it  is  distinctly  stated  that  there  can  be  no  definite 
time  at  which  you  should  begin  one  form  of  treatment  and  when  to 
stop  the  other.  It  is  also  definitely  stated,  that  so  long  as  in  the 
experience  of  any  surgeon  patients  like  the  one  under  consideration 
have  regularly  recovered  from  surgical  treatment,  so  long  that  particu- 
lar patient  should  be  operated  upon  immediately.  In  other  words, 
there  is  a  great  difference  between  what  is  right  as  an  indication  for  an 
operation  with  one  surgeon  and  what  is  right  with  another.  One 
surgeon  can  undertake  safely  to  operate  upon  a  case  that  the  other 
surgeon  would  be  practically  certain  to  kill. 

The  reasons  why  we  often  operate  in  children  when  we  would  not 
operate  in  adults  are  also  clearly  stated,  because  in  the  first  place  the 
omentum  in  children  does  not  offer  the  protection  to  the  peritoneum 
that  it  offers  in  older  people  because  of  its  delicate  structure,  and 
also  because  of  the  most  important  features  of  the  treatment,  the 
emptying  of  the  stomach  by  gastric  lavage  cannot  be  accomplished 
very  readily  in  children,  and  because  the  necessary  nourishment 
cannot  be  supplied  conveniently  by  means  of  rectal  alimentation.  The 
practice  which  I  have  advocated  and  have  carried  out  corresponds 
exactly  with  Dr.  Jopson's  ideas  and  also  with  Dr.  Pfeiffer's.  The 
surgeon's  experience  must  always  be  considered  by  him  in  the  handling 
of  a  case. 

Regarding  the  treatment,  I  would  say  that  I  have  not  had  the 
experience  of  those  who  have  felt  that  in  advanced  cases  they  have 
usually  lost  their  patients.     My  experience  has  been  quite  the  opposite. 

This  form  of  treatment  consists  in  giving  absolutely  nothing  by 
the  mouth,  in  washing  out  the  stomach  so  that  neither  food  nor  mucus 
will  pass  into  the  intestines  and  in  giving  rectal  alimentation,  the 
application  of  heat  over  the  abdomen,  preferably  by  means  of  a  thera- 
peutic electric  lamp  placed  over  a  moist  abdominal  dressing  and  by 
placing  the  patient  in  the  Fowler  position. 

I  have  had  hundreds  of  letters  from  surgeons  who  had  formerly 
a  very  high  mortality  and  whose  mortality  afterward  was  quite  as 
low  as  the  best.  Our  last  statistics  in  acute  gangrenous  appendicitis 
showed  a  little  less  than  2  per  cent  mortality,  so  I  believe  the  limita- 
tions which  Dr.  Jopson  and  Dr.  Pfeiffer  have  given  are  very  well 
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taken,  and  I  am  very  glad  to  again  emphasize  the  details  of   the 
treatment. 

Dr.  Donald  C.  Balfour,  Rochester,  Minn.: 

I  think  this  is  always  a  timely  subject  and  that  we  should  keep  in 
mind  that  it  is  not  acute  appendicitis  but  septic  peritonitis  which  is 
under  discussion. 

Recently,  Dr.  Sistrunk  compiled  for  the  surgical  staff  of  the  Mayo 
CHnic  the  comparative  mortahty  of  acute  appendicitis  and  its  sequelae 
at  different  stages  of  the  disease.  The  first  twelve  hours  there  was  no 
mortality;  the  second  twelve  hours  a  little  less  than  3  per  cent;  the 
succeeding  twenty-four  hours  it  was  about  6  per  cent;  on  the  third, 
fourth  and  fifth  days  it  was  16  per  cent,  and  on  the  sixth  day  it 
dropped  again  to  6  per  cent  and  remained  at  6  per  cent  for  three  days 
and  then  suddenly  jumped  up  to  about  15  or  16  per  cent. 

I  merely  give  these  figures  to  show  that  in  a  certain  period  one  may 
very  wisely  hesitate  to  advise  operation. 


THE  END-RESULTS   OF   OPER.\TIONS   FOR    GASTRIC 
AND   DUODEN.\L   ULCER  AND    CANCER 


By  GEORGE  W.  CRILE,  AI.D. 

CLEXTILAND,    OHIO 


My  associates  in  the  Cleveland  Clinic  and  on  the  surgical 
service  of  Lakeside  Hospital  have  performed  761  operations  upon 
the  stomach  and  duodenum.  In  the  early  records  we  find  that 
the  data  are  too  incomplete  to  be  of  value  for  statistical  study. 
Furthermore,  as  this  is  the  first  time  that  we  have  systematically 
addressed  inquiries  to  these  patients  we  were  disappointed  to 
find  how  many  could  not  in  our  first  attempt  be  traced.  As 
the  Bureau  of  Statistical  Research  of  the  Cleveland  Clinic  will 
continue  indefinitely,  we  expect  the  list  of  traced  cases  to  be 
greatly  augmented.  We  are  able,  however,  to  present  the 
following  data  regarding  560  cases,  including: 

Carcinoma  of  the  stomach 189  cases 

Carcinoma  of  the  duodenum 5 

Sarcoma  of  the  stomach 2 

Ulcer  of  the  stomach 159 

Ulcer  of  the  duodenum 200 

Tumors  of  the  stomach  (imdifferentiated) 5 

Total 560     " 

As  to  the  immediate  results  of  operation  we  find  in  our  earlier 
series  the  mortality  was  forbiddingly  high,  but  that  in  our  last 
108  cases  of  gastroenterostomy  and  resection  we  have  adopted 
methods  of  management  and  of  technic  based  on  biophysical 
concepts,  elsewhere  published,  embracing  in  particular  antici- 
Am  Surg  21 
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patory  intervention— that  is,  treatment  and  management  to 
forestall  danger— the  indication  being  based  on  statistical 
probabilities  rather  than  on  established  indication  of  the  case 
in  hand.  This  includes  blood  transfusion  in  advance;  5000 
cc  saline  solution;  analgesia  in  bad  risks;  hot-packs  to  the 
abdomen,  as  a  result  of  which  the  protection  of  the  patient  is 
increased. 

In  this  series  of  108  operations  there  was  a  mortality  rate 
of  2.8  per  cent.  In  simple  gastroenterostomy  alone  the  mortality 
is  under  i  per  cent. 

Among  the  560  cases  which  are  the  subject  of  this  study 
450  came  to  operation,  and  exploratory  operations  only  were 
done  in  99,  the  condition  being  found  to  be  inoperable. 

The  operations  employed  in  our  total  series  have  included: 
81  two-stage  and  temporizing  operations,  302  gastroenterostomies 
and  48  resections  of  the  stomach. 

In  an  effort  to  trace  the  later  course  of  these  cases  it  has  been 
possible  to  secure  information  regarding  325  patients.  Among 
these  50  deaths  since  discharge  from  the  hospital  have  been 
reported.     The  length  of  life  of  those  that  have  died  is  as  follows: 

Carcinoma  of  the  stomach:  33  deaths  since  discharge  from 
hospital.     Length  of  life : 

Less  than  i  year  (including  1 1  inoperable  cases) 23 

I  to  2  years I 

3  to  5  years 2 

Not  known  (including  3  inoperable  cases) 7 

Ulcer  of  the  stomach,  6.     Length  of  life: 

Less  than  i  year 2 

3  to  5  years i 

Not  known  (including  i  inoperable  case) 3 

Ulcer  of  the  duodenum,  10.     Length  of  Hfe: 

Less  than  i  year I 

More  than  5  years 2 

Not  known  (including  2  inoperable  cases) 7 
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Attempts  to  elicit  information  bearing  upon  the  subjection, 
comfort  and  the  economic  status  are  at  best  unsatisfactory 
unless  the  inquirer  can  personally  see  the  patient.  Question- 
naires, however,  will  often  bring  out  significant  points. 

A  questionnaire  was  sent  to  all  cases  operated  upon  more 
than  one  year  ago  and  66  rephes  have  been  received. 

Eighty-two  per  cent  have  reported  that  their  symptoms  were 
relieved,  ii  reporting  present  discomfort.  Eighty-five  per 
cent  stated  that  they  were  able  to  resume  their  normal  occu- 
pation or  normal  daily  routine  in  less  than  six  months  after 
operation.  Sixty-five  per  cent  have  not  been  under  any  treat- 
ment for  "stomach  trouble"  since  operation,  while  22  state 
that  they  have  received  some  postoperative  treatment;  2 
report  subsequent  surgical  treatment. 
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Of  special  value  is  the  definite  report  of  a  gain  in  weight  of 
31  patients,  the  gain  varying  from  three  to  sixty- two  pounds, 
with  a  gain  of  more  than  ten  pounds  in  27  cases.  Seven  report 
a  definite  loss  in  weight. 

Thirty-eight  report  their  present  state  of  health  as  "good," 
25  as  "fair,"  while  4  admit  "poor"  health  at  the  present  time. 

As  to  the  choice  of  operation  no  general  rule  can  be  adopted 
as  in  each  case  the  extent  of  the  resection  or  the  choice  between 
an  anterior  or  a  posterior  gastroenterostomy,  a  Polya,  a 
Moynihan,  etc.,  depends  upon  the  situation  in  the  individual 
case. 

By  present  methods  the  operability  is  limited  only  by 
anatomical  considerations.  Division  of  the  operation  into 
successive  seances  with  the  interoperative  periods  employed 
for  the  restoration  and  increase  of  the  patent's  reserves  extends 
the  operability  of  all  cases  to  include  all  but  those  in  which  the 
gr^th  has  extended  beyond  the  possibility  of  anatomical 
removal  and  repair. 

This  is  presented  only  as  a  preliminary  and  tentative  report. 
The  study  of  our  past  cases  is  still  in  progress.  The  results  of 
a  more  complete  study  will  be  offered  later. 

Several  impressions  have  been  gained: 

1.  The  operative  mortality  is  now  reasonably  in  hand. 

2.  The  patient  as  a  whole,  no  less  than  the  local  ulcer,  should 
be  considered:  Focal  infections,  autointoxication,  readjust- 
ment as  to  work  and  rest,  habits  of  eating  and  type  of  food 
should  be  considered;  that  is  to  say,  the  patient  as  a  whole 
should  be  considered. 

3.  Duodenal  ulcers  give  better  results  than  gastric. 

4.  Vicious  cycle  is  no  longer  seen. 

5.  Peptic  ulcer  appears  in  proportion  to  the  curative  effect 
of  the  treatment.  It  is  a  part  of  the  disease  rather  than  a 
result  of  the  operation. 

6.  In  general  we  believe  that  a  Sippy  routine  should  be  first 
tried  in  the  acute  cases  and  if  ten  days  or  two  weeks  do  not 
give  definite  improvement,  then  operation  should  not  be  delayed. 


LATE  RESULTS  IN  CHRONIC  DUODENAL  AND 
GASTRIC  ULCER 


By  CHARLES  H.  PECK,  M.D. 

NEW   YORK 


Chronic  duodenal  and  gastric  ulcers  are  being  considered 
more  and  more  as  distinct  clinical  entities  rather  than  lesions 
essentially  identical,  though  both  come  under  a  common  classi- 
fication as  peptic  ulcers.  While  they  have  much  in  common 
they  also  present  differences  of  great  importance  in  pathology, 
prognosis  and  treatment,  in  the  operative  mortality  and  in  the 
percentage  of  satisfactory  results. 

This  paper  presents  a  study  of  results  in  a  series  of  cases 
operated  upon  on  the  second  surgical  division  of  the  Roosevelt 
Hospital  in  the  period  between  January  i,  191 5,  and  January 
I,  1922.  The  working  time  was  about  four  and  a  half  years, 
as  the  entire  operating  staff  was  in  overseas  service  during  the 
war  and  the  division  did  not  functionate  as  such  for  about 
nineteen  months.  During  this  time  we  operated  upon  80 
chronic  duodenal  ulcers  and  30  chronic  gastric  ulcers,  2  of  the 
latter  having  hour-glass  contraction.  In  addition  to  this  group 
reference  is  made  to  a  previously  reported  series^  taken  from 
both  surgical  divisions  of  74  chronic  duodenal  and  30  chronic 
gastric  ulcers.  In  this  former  report  there  were  included  in 
addition  to  the  above  figures  30  cases  of  acute  perforating  ulcer— 
17  duodenal  and  13  gastric.  We  have  not  attempted  to  include 
the  cases  of  acute  perforation  in  this  paper. 

1  Jour.  Am.  Med.  Assn.,  August  21,  1915,   65,  659-663. 
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The  cases  considered  in  both  series  therefore  are: 

Chronic  duodenal  ulcer 154  cases 

Chronic  gastric  ulcer 60     " 

Total 214     " 

The  final  criterion  of  the  success  or  failure  of  any  plan  of 
treatment  is  a  study  of  late  results,  and  in  this  one  is  always 
confronted  by  the  difficulty  of  follov/ing  hospital  cases. 

We  believe  that  some  cases  of  gastric  and  duodenal  ulcer  in  the 
earlier  stages  are  cured  by  medical  means,  that  all  cases  should 
first  have  intelligent  and  persistent  medical  treatment  and 
that  the  surgeon  should  accept  only  such  cases  as  have  failed 
to  respond  or  those  which  relapse  after  temporary  relief  of 
symptoms.  As  a  matter  of  fact  the  majority  of  ulcer  patients 
have  passed  through  this  phase  before  they  seek  surgical  advice. 

In  the  diagnosis  of  duodenal  ulcer  we  feel  that  the  most 
important  factor  is  still  a  carefully  taken  clinical  history.  The 
vivid  word  pictures  of  the  sjmiptoms  drawn  by  Moynihan, 
Codman  and  others  are  classics  and  deserve  a  lasting  place  in 
medical  literature.  Blood  in  stool  or  vomitus  is  a  valuable 
positive  sign,  but  chemical  analysis  of  the  stomach  contents  is  of 
little  aid  and  the  physical  examination  is  often  quite  negative. 
Radiography  is  of  great  value,  but  errors  in  diagnosis  are  much 
more  frequent  than  in  the  case  of  gastric  ulcer  and  interpretation 
must  be  made  with  great  care. 

While  it  is  not  our  purpose  to  discuss  the  various  theories  of 
the  etiology  of  duodenal  ulcer,  we  feel  that  chemical  erosion 
from  the  impact  of  spurts  of  acid  chyme,  as  it  is  projected  through 
the  pylorus  and  strikes  the  duodenal  wall  at  exactly  the  site 
where  most  of  the  ulcers  occur,  is  a  factor  of  great  importance. 
As  Codman  points  out,  when  once  formed  the  situation  is  not 
unlike  that  in  fissure-in-ano,  a  slit-like  ulcer  in  folds  of  mucous 
membrane,  allowed  no  rest  by  a  constantly  acting  sphincter 
muscle  and  continually  bathed  in  an  acrid  secretion. 
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Our  study  of  the  duodenal  group  has  given  the  following 
results: 

Of  the  74  cases  operated  upon  before  191 5  simple  gastro- 
enterostomy was  done  in  72,  pylorectomy  in  i,  pyloric  exclusion 
in  I.  Six  died  following  operation,  a  mortality  of  8.1  per  cent. 
Two  died  shortly  after  leaving  the  hospital,  too  soon  to  estimate 
the  result  of  the  operation,  i  of  pneumonia,  i  of  pulmonary 
tuberculosis,  probably  lighted  up  by  the  operation.  Another 
case  met  accidental  death  by  drowning  three  and  a  half  years 
later,  having  been  completely  relieved  of  his  symptoms  in  the 
interval.  Of  the  remaining  65  patients  we  have  been  able  to 
trace  58.  Of  these,  51  (or  68.9  per  cent  of  all  cases  and  88 
per  cent  of  cases  traced)  are  completely  cured  of  their  former 
symptoms,  5  are  improved  but  still  have  pain  and  indigestion 
at  times  and  2  are  unimproved. 

Of  the  80  patients  operated  upon  subsequent  to  191 5,  gastro- 
enterostomy was  done  77  times,  excision  of  the  ulcer  in  i,  pylor- 
ectomy for  bleeding  ulcers  in  2.  In  3  cases  having  gastric 
ulcer  with  duodenal,  cautery  puncture  was  done  in  the  gastric 
ulcer  in  addition  to  gastroenterostomy.  In  3  cases  cholecys- 
tectomy was  done  with  the  gastroenterostomy. 

As  regards  the  choice  of  operative  procedure  we  believe  that 
simple  gastroenterostomy  is  sufficient  to  effect  a  cure  in  the 
majority  of  cases  whether  obstruction  is  present  or  not.  We 
do  not  believe  in  nor  have  we  ever  practised  pyloric  exclusion. 
Simple  excision  of  the  ulcer  without  gastroenterostomy  was 
done  in  i  case  only,  in  which  a  small  ulcer  was  found  in 
the  course  of  a  cholecystectoniy.  Pylorectomy  was  done  in 
2  cases  for  profuse  hemorrhage,  from  ulcers  which  were  multiple 
and  deep  on  the  posterior  wall,  cases  in  which  further  serious 
hemorrhage  was  feared.  Pylorectomy  should  be  reserved  for 
the  more  extensive  lesions,  in  which  subsequent  hemorrhage  or 
perforation  is  a  menace. 

Finney's  pyloroplasty  was  not  done  in  this  group.  We  are 
consequently  unable  to  comment  on  this  procedure,  though  it 
undoubtedly  has  much  to  commend  it. 
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There  were  9  postoperative  deaths  in  this  series,  a  mortality 
of  I  I.I  per  cent  due  to  the  following  causes: 

Postoperative  pneumonia • 3 

Pulmonary  embolism i 

Cerebral  embolism i 

Diabetic  coma i 

Uremia  and  inanition  (elderly  nephritics) 2 

Peritonitis  (wound  broke  open) I 

All  of  the  fatal  cases  were  in  patients  above  forty  years  of 
age  and  all  except  three  above  forty-seven  years,  2.  e.,  patients 
debilitated  by  the  disease  or  by  complicating  conditions. 

While  we  do  not  excuse  this  exceptionally  high  operative 
mortality,  it  must  be  remembered  that  the  series  is  taken  from 
a  busy  hospital  service  in  a  large  city,  where  no  attempt  is 
made  to  eliminate  unfavorable  risks  and  facts  are  stated  exactly 
as  they  occurred  in  our  records. 

Of  the  71  cases  which  recovered  we  have  recent  follow-up 
information  in  57:  53  of  these  are  completely  relieved  of 
symptoms  and  well  (74.6  per  cent  of  the  cases  which  survived 
operation  and  93  per  cent  of  the  cases  traced)  at  periods  after 
operation  as  follows: 

7-l-years 2  cases 

6-(-years 14  " 

5-f  years 11  " 

a+J-'ears 5  " 

2-i-years 7  " 

i-|-year 13  " 

I  — year 5  " 

Four  cases  are  imperfect  results,  2  of  them  having  had  post- 
operative vicious  circle  following  the  primary  gastroenterostomy. 
Of  these  2,  i  had  secondary  enteroenterostomy  performed 
fourteen  days  after  the  primary  operation;  recovered  after  a 
stormy  convalescence;  remained  well  and  free  from  symptoms 
for  five  and  a  half  years,  but  during  the  past  winter  had  intestinal 
hemorrhage  and  pain,  though  now  well  again  for  the  time  at 
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least.  The  other  had  secondary  enteroenterostomy  performed 
seven  days  after  the  primary  operation;  vomiting  persisted  and 
two  days  later  a  third  operation,  anterior  gastroenterostomy, 
was  done,  followed  by  relief  of  vomiting  and  recovery.  She  is 
now  well  and  free  from  s}Tnptoms  two  years  after  operation, 
but  with  three  artificial  openings,  and  a  prolonged  convalescence 
could  hardly  be  classed  as  a  successful  case.  A  third  case 
developed  gastrojejunocoHc  fistula  and  has  had  several  secondary 
operations.  The  fourth  has  persistent  pain  and  indigestion, 
and  jejunal  ulcer  is  suspected. 

Fourteen  cases  have  been  lost  to  our  follow-up  system.  The 
immediate  result  was  satisfactory  in  all  of  these  cases  and  we 
believe  that  many  have  remained  well,  but  our  lack  of  late 
information  excludes  the  results  from  this  report. 

Other  facts  noted  in  this  group  of  80  cases  were  as  follows : 

Sixty-two  were  in  males  (77.5  per  cent)  and  18  in  females  (22.5 
per  cent). 

The  average  age  was  41.7  years. 

The  average  duration  of  s\Tnptoms  was  five  years  and  three 
months. 

The  ulcer  was  single  in  48  cases. 

The  ulcer  was  multiple  in  17  cases. 

The  ulcer  was  chronic  perforating  in  27  cases. 

Hematemesis  was  noted  in  14  cases. 

Intestinal  hemorrhage  alone  in  6  cases. 

In  3  cases  both  gastric  and  duodenal  ulcers  were  present. 

In  3  cases  there  was  a  comphcating  choleHthiasis. 

Roentgen-ray  findings  were  positive  in  42  cases. 

Roentgen-ray  findings  were  negative  in  6  cases. 

Roentgen-ray  findings  were  doubtful  in  4  cases. 

Roentgen-ray  findings  were  not  noted  in  29  cases. 

Simple  posterior  gastroenterostomy  was  done  in  72  cases. 

Gastroenterostomy  with  cautery  puncture  of  an  associated 
gastric  ulcer  in  3  cases. 

Gastroenterostomy  with  cholecystectomy  for  cholelithiasis 
in  2  cases. 
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Excision  of  the  ulcer  with  cholecystectomy  for  cholelithiasis 
in  I  case. 

Pylorectomy  in  2  cases. 

Infolding  of  the  ulcer  by  suture  was  noted  in  22  cases. 

Appendicectomy  was  done  in  51  cases. 

Pyloric  exclusion  was  not  done  nor  was  a  Finney  pyloroplasty 
in  any  case  of  this  group. 

To  summarize  the  results  in  the  two  groups: 

Gastroenterostomy  was  done  in  149  cases. 

Pylorectomy  was  done  in  3  cases. 

Gastroenterostomy  with  pyloric  exclusion  in  i  case. 

Simple  excision  of  ulcer  in  i  case. 

The  total  mortality  was  10  per  cent. 

The  percentage  cured  of  operative  recoveries,  80.7  per  cent. 

Some  late  results  of  interest  in  certain  cases  are  as  follows: 

1.  A  patient  operated  upon  by  simple  gastroenterostomy  for 
duodenal  ulcer  (March  13,  19 14),  eight  years  ago,  was  well 
for  six  years,  then  began  to  have  symptoms  of  obstruction. 
Secondary  operation  performed  January  3,  1922,  showed  a 
contracted  stoma  and  a  well-marked  duodenal  stricture.  The 
gastroenterostomy  was  taken  down  and  a  Finney  pyloroplasty 
done,  with  prompt  relief  of  symptoms. 

2.  A  patient  operated  upon  for  perforated  duodenal  ulcer,  by 
suture  only,  in  February,  1904,  was  well  for  thirteen  years; 
then  began  to  have  symptoms  of  obstruction  and  two  years 
later  (1919)  had  a  secondary  gastroenterostomy  and  is  now  quite 
well. 

3.  A  woman,  aged  seventy-four  years  at  the  time  of  operation, 
after  repeated  intestinal  hemorrhages  over  a  period  of  nearly 
two  years,  had  gastroenterostomy  performed,  May  20,  1916, 
and  is  now  well  and  able  to  eat  anything  at  the  age  of  eighty 
years. 

4.  A  man,  aged  seventy-two  years  at  the  time  of  operation 
for  acute  perforated  duodenal  ulcer,  had  postoperative  duodenal 
fistula;  complete  pyloric  obstruction  as  fistula  closed  with 
gastroenterostomy  under  local  anesthesia  twenty-one  days  later; 
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secondary  subhepatic  and  right  lobe  liver  abscess ;  septic  dementia 
for  weeks  and  is  now  well  at  the  age  of  seventy-seven  years. 

Gastrojejunal  Ulcer.  We  have  operated  upon  only  i 
gastrojejunal  ulcer  from  our  own  series  and  i  following  pri- 
mary operation  by  another  surgeon.  The  case  of  contracted 
stoma  already  cited  may  have  had  such  an  ulcer,  but  none  could 
be  demonstrated  at  the  time  of  operation.  The  condition  is 
suspected  in  2  other  cases;  i  already  mentioned  of  intestinal 
hemorrhage,  five  and  a  half  years  after  operation;  i  with  per- 
sistent pain,  indigestion  and  loss  of  weight  four  years  post- 
operative. 

Assuming  that  all  4  are  true  cases  it  would  mean  4  in  154 
cases  (or  2.6  per  cent). 

We  believe  that  simple  gastroenterostomy  for  duodenal  ulcer 
is  one  of  the  most  satisfactory  of  modern  surgical  operations 
and  that  a  careful  study  of  late  results  bears  out  this  view. 

W^e  have  continued  to  use  linen  for  the  outer  tier  suture  in 
gastroenterostomy  and  do  not  believe  that  the  hanging  thread 
in  the  stoma  is  a  very  important  factor  in  the  production  of 
marginal  ulcer,  though  its  occasional  influence  we  freely  admit. 
We  believe  that  care  in  the  technic  of  suture,  conserving  all  of 
the  mucous  membrane  and  using  a  continuous  whip-over  stitch, 
which  guards  against  an  open  fissure  into  which  gastric  juice 
can  seep,  is  of  great  importance  in  the  prevention  of  marginal 
ulcer. 

We  believe  that  contraction  of  the  stoma  in  the  presence  of 
an  open  pylorus  is  of  infrequent  occurrence  and  that  late  radio- 
graphic studies  have  proven  this  fact. 

Chronic  Gastric  Ulcer.  While  the  operative  procedure 
for  gastric  ulcer  must  be  adapted  to  the  pathological  condition 
present,  the  operation  of  choice  includes  eradication  of  the 
ulcer  by  some  method  in  addition  to  gastroenterostomy.  Simple 
gastroenterostomy  should  be  done  only  in  cases  in  which  con- 
ditions contraindicate  a  more  radical  procedure,  e.  g.,  as  in  our 
case  of  a  posterior  ulcer  in  a  woman  aged  seventy-eight  years, 
or  the  case  in  which  perigastric  adhesions  were  so  extensive  as 
to  preclude  a  satisfactory  attack  upon  the  ulcer  itself. 
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As  to  choice  of  procedure  we  are  disposed  to  favor  local  excision 
with  or  without  cauterization  or  cautery  puncture,  gastro- 
enterostomy being  added  in  either  case  regardless  of  the  presence 
or  absence  of  pyloric  obstruction.  The  normal  peristalsis  of 
a  stomach  the  seat  of  ulcer  or  one  which  has  been  operated 
upon  for  ulcer  is  interfered  with  either  by  the  surrounding  zone 
of  induration  or  by  the  operative  cicatrix,  to  a  greater  or  less 
extent,  and  this  fact  probably  explains  why  cases  in  which 
gastroenterostomy  is  done  make  better  clinical  recoveries  than 
those  in  which  it  is  omitted. 

For  ulcers  near  the  pylorus  partial  gastrectomy  is  often  the 
best  procedure  and  occasionally  for  midgastric  ulcers  trans- 
gastric  resection  gives  satisfactory  results.  We  do  not  believe 
with  Moynihan  that  such  radical  operations  should  be  the 
routine  in  the  majority  of  gastric  ulcers,  and  neither  do  we  believe 
that  the  percentage  of  ulcers  definitely  benign  at  the  time  of 
operation,  which  later  develop  carcinoma,  is  as  large  as  some 
reports  would  indicate,  though  the  difficulty  in  distinguishing 
between  carcinomatous  and  benign  ulcers  by  their  gross  patho- 
logic appearance  at  the  time  of  operation  should  not  be  under- 
estimated, and  we  confess  to  recent  errors  in  diagnosis  in  this 
respect. 

We  believe  that  late  results  may  be  equally  good  with  any 
of  the  methods  which  eradicate  the  ulcer  and  provide  drainage 
and  that  in  debilitated  and  old  people,  in  the  presence  of  exten- 
sive perigastric  adhesions,  and  in  ulcers  situated  far  to  the  left, 
the  less  radical  procedures  are  often  preferable,  and  in  many 
instances  are  followed  by  surprisingly  satisfactory  late  results. 

We  have  had  in  the  two  series  60  cases  of  chronic  gastric 
ulcer.  Of  the  30  cases  in  the  first  series  before  191 5,  4  died 
following  operation:  2  after  simple  gastroenterostomy,  i  after 
local  excision  and  gastroenterostomy  and  i  after  partial 
gastrectomy. 

Two  patients  developed  carcinoma  later  and  died  within 
one  and  one-half  years.  Six  of  the  patients  had  hour-glass 
stomach:  One  was  treated  by  gastrogastrostomy  and  is  now 
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well  and  relieved  of  symptoms  eleven  years  postoperative. 
One  by  gastroenterostomy  in  the  cardiac  pouch  continued  to 
have  symptoms  and  was  lost  track  of  after  a  few  months.  Four 
had  gastroplasty  (Finney  type).  All  made  good  recoveries 
with  relief  of  symptoms.  A  recent  radiograph  of  one  of  these 
shows  a  satisfactory  opening  seven  years  postoperative. 

Of  the  30  cases  operated  upon  since  191 5,  4  died  following 
operation.  Of  postoperative  pneumonia,  i ;  pulmonary  embolus 
eight  days  after  operation,  i;  uremia  and  exhaustion,  fifteen 
days  postoperative,  i.  Shock  and  exhaustion  following  sec- 
ondary gastroenterostomy,  twenty-two  days  after  the  primary 
operation  of  excision,  i . 

Of  the  26  cases  which  recovered  we  have  recent  reports  on 
19;    no  report  on  7;    17  are  well;    2  have  persistent  symptoms. 

The  operations  performed  were : 

Simple  gastroenterostomy 7  cases 

Gastroenterostomy  with  cautery  puncture      .  .      .      8     " 

Gastroenterostomy  with  local  excision 8     " 

Partial  gastrectomy 4 

For  hour-glass  stomach: 

I  gastroplasty  Finney  type-f-  [ 

I  transgastric  resection  \ .3 

I  gastrogastrostomy  J 

2  are  well  more  than  7  years 


I  is 

(        (( 

6     " 

2  are 

(        (( 

5     " 

2    " 

(        (( 

3     " 

4    " 

i        li 

2      " 

?,    " 

<        (< 

I  year 

3    " 

'    less 

I      " 

Seven  cases  were  treated  by  simple  gastroenterostomy  with 
two  deaths,  both  over  sixty  years  of  age  and  bad  risks.  Three 
are  well  at  five  years— two  years  and  three  months  and  one 
year  and  three  months.  Two  have  no  late  report.  One  of 
these  cases  was  a  woman,  seventy-eight  years  o"  age  at  the 
time  of  operation,  who  had  a  large  indurated  ulcer  on  the  posterior 
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wall  near  the  pylorus,  now  well  one  year  and  three  months 
after  operation.  Another,  well  five  years,  was  a  man  aged 
fifty-two  years  with  perigastric  adhesions  to  the  liver  so  dense 
that  eradication  of  the  ulcer  was  impossible. 

Eight  cases  had  cautery  puncture  with  gastroenterostomy, 
with  one  death.  The  fatal  result  followed  a  secondary  gastro- 
enterostomy three  weeks  after  the  cautery  puncture.  Four 
are  free  from  symptoms  at  five  years,  two  years  and  seven 
months,  two  years  and  six  months,  and  seven  months  respectively. 
Three  cases  have  no  late  report. 

Eight  cases  had  local  excision  with  gastroenterostomy,  with 
no  deaths.  Six  are  well  and  free  from  symptoms  at  seven 
years  and  four  months,  seven  years,  six  and  a  half  years,  two 
years,  ten  months,  and  five  months  respectively. 

One  still  has  pain  and  indigestion  at  times,  six  months  post- 
operative. A  case  of  a  large  chronic  perforating  posterior 
ulcer  which  had  perforated  through  the  transverse  mesocolon 
and  the  peritoneal  coat  of  the  upper  jejunum  at  about  the 
site  of  election  for  a  gastroenterostomy,  the  only  case  in  which 
I  have  ever  seen  nature  try  and  nearly  succeed  in  doing  a  spon- 
taneous gastroenterostomy.^ 

Four  cases  had  partial  gastrectomy  with  one  death:  Shock, 
two  days  postoperative.  Two  are  now  well  at  three  years  and 
one  year  and  four  months.  One  was  well  one  year  postoperative, 
no  report  since. 

Three  cases  of  hour-glass  stomach,  no  deaths.  One  well 
after  gastroplasty,  three  years  and  five  months.  One  well 
after  transgastric  resection  one  year  and  two  months.  One 
case  after  gastrogastrostomy,  who  continued  to  have  pain  and 
indigestion,  died  two  years  ago,  five  years  postoperative,  follow- 
ing operation  for  knee-joint  trouble  in  another  hospital. 

We  have  had  recent  roentgen-ray  studies  on  ii  cases  and 
present  lantern  slides  as  follows: 

Six  cases  of  gastroenterostomy  for  chronic  duodenal  ulcer, 

'  This  case  is  quite  well  and  free  from  symptoms  August  28,  1922. 
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I  nine  years  and  5  more  than  six  years  after  operation.  All 
show  an  open,  functionating  stoma  in  spite  of  a  patent  pylorus, 
and  all  are  well  and  free  from  symptoms  up  to  the  present  time. 
One  case  of  gastric  ulcer  treated  by  local  excision  of  the  ulcer 
and  gastroenterostomy,  showing  an  open  stoma  and  prompt 
emptying  of  the  stomach,  but  some  narrowing  of  the  stomach 
at  the  site  of  the  V-excision;  clinically  well  two  years  and  five 
months  after  operation. 

Four  cases  of  hour-glass  stomach.  One  eleven  years  after 
gastrogastrostomy  with  a  wide-open  anastomosis  and  clinically 
well. 

Two  after  gastroplasty  (Finney  type),  i  at  seven  years,  i  at 
three  and  a  half  years,  with  little  discernible  narrowing  at  the 
site  of  the  operation;    both  clinically  well. 

One  two  years  and  five  months  after  transgastric  resection; 
the  site  of  operation  is  hardly  visible  in  the  plate  and  the  patient 
is  free  from  symptoms. 

We  believe  that  these  cases  emphasize  the  following  points, 
namely : 

1.  That  a  properly  made  gastroenterostomy  will  remain  open 
permanently  in  the  presence  of  a  patent  pylorus  in  a  high  per- 
centage of  cases. 

2.  That  the  opening  of  a  gastrogastrostomy  may  remain 
for  years  without  contraction  and  effect  a  permanent  cure  of 
hour-glass  contraction. 

3.  That  the  cure  of  hour-glass  stomach  by  gastroplasty  of 
the  Finney  type  may  be  permanent  and  satisfactory,  without 
secondary  contraction  at  the  site  of  operation. 

4.  That  transgastric  resection  may  give  equally  satisfactory 
and  lasting  results  in  this  condition. 


THE  RESULTS  OF  THE  OPERATIVE  TREATMENT  OF 

CASES   OF   CHRONIC    GASTRIC   AND    DUODENAI. 

ULCER  AT  THE  MASSACHUSETTS  GENERAL 

HOSPITAL  CLINIC 


By  CHARLES  L.  SCUDDER,  M.D. 

BOSTON,    MASS. 


At  the  surgical  clinic  of  the  Massachusetts  General  Hospital 
there  are  available  for  study  the  records  of  310  chronic  ulcers 
of  the  stomach  and  duodenum. 

This  is  an  important  group  of  cases  because  each  case  was 
studied  by  the  special  gastroenterologic  clinic  of  Dr.  Henry  F. 
Hewes,  or  by  the  medical  house  service  under  Dr.  David  Edsall, 
Dr.  Wilham  H.  Smith  and  Dr.  F.  T.  Lord,  and  in  some  instances 
by  both  services  and  in  all  instances  by  the  roentgenologic 
service  of  Dr.  George  Holmes.  Operation  was  done  in  each 
instance  by  a  former  or  present  member  of  the  surgical  staff  of 
the  hospital.  Each  member  of  the  staff  is  a  member  of  this 
Association. 

There  is  a  total  of  310  cases  in  which  the  evidence  of  a  chronic 
indurated  ulcer  were  definitely  seen  and  demonstrated. 

Gastric  Ulcer  Cases.     There  were  171  gastric  ulcers. 
There  were   12  postoperative  deaths  and  6   autopsies.     An 
immediate  mortahty  of  7.6  per  cent.     Causes  of  death: 

Cases. 
Pneumonia 4 

Peritonitis 2 

Hemorrhage -2 

Septic  parotitis I 

Embolism      .  i 

Persistent  vomiting 2 
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I  with  autopsy,  bloody  urine  and  casts;  fatty  liver,  icterus; 
pyloroplasty. 

I  without  autopsy;  pylorectomy. 

The  remote  results  of  operation  upon  these  171  cases  are 
known  in  108  cases. 

The  time  elapsed  after  operation  until  the  observation  of 
the  present  condition  is  one  year  to  sixteen  years. 

Cases. 

1  year 19 

2  years 25 

3  years ' 33 

4  years 10 

5  years 8 

6  years 3 

7  years     7 

II  years i 

14  years i 

16  years i 

108 

99  cases  out  of  the  108  were  practically  well. 

9  cases  were  having  symptoms  of  dyspepsia  or  indigestion 
similar  or  somewhat  similar  to  the  old  trouble. 

Among  the  99  well  cases  a  few  have  reported  that,  attributable 
to  error  in  diet,  a  little  sour  stomach  or  gas  would  bother,  but 
it  was  corrected  by  attention  to  diet. 

In  other  words  the  distressing  situation  preceding  operation 
had  been  eliminated.     Continuous  good  health  obtained. 

In  this  connection  it  is  significant  that  these  108  individuals 
had  suffered  from  dyspepsia  and  indigestion  sufficiently  severe 
to  need  constant  or  intermittent  medical  advice  for  years,  aver- 
aging five  to  ten  years. 

In  other  words,  this  group  of  gastric  ulcer  cases  is  a  group  in 
which  the  clinical  picture  is  a  long  and  distressing  one;  in  which 
the  lesion  demonstrated  is  t}T)ical  of  the  old  infected  chronic 
indurated  ulcer.  A  few  of  them  had  had  severe  hemorrhages; 
a  few  had  a  subacute  or  chronic  perforation;  many  of  them 
had  disturbed  motility  of  the  gastric  musculature;  many  of 
them  had  a  disturbed  chemistry  of  the  stomach;  in  all  of  them 
the  general  health  was  affected  by  the  pathology. 
Am  Surg  22 
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The  operative  procedures  followed  in  the  gastric  cases  were: 

Cases. 

Gastroenterostomy 47 

Excision  alone 6 

Excision  and  gastroenterostomy 13 

Cautery  and  gastroenterostomy — Balfour 14 

Sleeve  resection 3 

Gastrogastrostomy i 

Pyloroplasty I 

No  plastic,  division  adhesions 2 

Partial  gastrectomy 21 

Total 108 

In  more  than  half  the  cases  an  excision  or  partial  gastrectomy 

was  done,  i.  e.,  a  direct  attack  was  made  upon  the  ulcer. 

Duodenal  Ulcer  Cases.     There  were  139  duodenal  ulcer 

cases. 

There  were  9  postoperative  deaths;    6  per  cent  mortality— 

immediate.     Causes  of  death: 

Cases. 

Pneumonia i 

Peritonitis 3 

Hemorrhage i 

Embolism 2 

Shock I 

Cardiac i 

Total 9 

3  autopsies.  ( 

The  remote  results  are  known  in  94  cases. 
The  time  elapsed  after  operation,  is  from  one  to  ten  years,  as 
follows : 

Cases. 

1  year 24 

2  years 23 

3  years 25 

4  years 12 

5  years  4 

6  years  2 

7  years  3 

10  years i 

Total 94 
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88  cases  out  of  the  94  were  practically  well. 

6  cases  had  troubles  of  digestion  without  diet  and  were  not 
completely  relieved. 

The  operative  procedure  followed  in  the  duodenal  cases  was 
infolding  of  the  chronic  ulcer  and  a  posterior  gastroenterostomy, 
with  a  plastic  of  omentum  to  the  peritoneal  surface  of  the  ulcer. 
Occasionally  cauterization  of  the  ulcer  accompanied  the  gastro- 
jejunostomy. 

Summary.  108  chronic  gastric  ulcer  cases— 99  cases  well, 
91.7  per  cent;   9  cases  not  well. 

94  duodenal  ulcer  cases— 88  cases  well,  93.6  per  cent;  6 
cases  not  well. 

General  mortality  of  the  whole  group,  310  cases,  6.7  percent. 

This  group  of  cases  represents  a  general  hospital  group. 
None  of  the  cases  occurring  in  the  private  clinics  of  any  of  the 
surgeons  operating  upon  these  cases  are  included  here. 


LATE  RESULTS  OF  GASTROENTEROSTOMY  FOR  GAS- 
TRIC AND  DUODENAL  ULCERS,  INCLUDING 
ACUTE  PERFORATED  ULCERS 


By  EUGENE  H.  POOL,   M.D. 

AND 

P.  A.  DINEEN,  M.D. 
(By  Invitation.) 

NEW    YORK 


It  appears  to  be  the  general  impression,  especially  among 
medical  men,  that  a  relatively  large  number  of  patients  suffer 
as  much  after  a  gastroenterostomy  as  before  the  operation.  Yet 
the  proportion  of  unsuccessful  cases  from  the  standpoint  of 
ultimate  results  seems  always  to  be  a  matter  of  impression  rather 
than  of  fact.  An  effort  to  estimate  the  relative  frequency  of 
the  poor  late  results  and  to  determine  some  of  their  causes  is 
the  object  of  this  paper.  Three  explanations  of  the  failures 
immediately  suggest  themselves:  (i)  That  the  operation  was 
improperly  performed  in  the  unsuccessful  cases;  (2)  that  the 
operation  was  wrongly  elected  in  these  cases;  (3)  that  gastro- 
jejunostomy is  inevitably  and  inexplicably  unsuccessful  in  a 
certain  proportion  of  cases. 

Technical  errors  dependent  upon  such  features  as  the  size  and 
situation  of  stoma,  length  of  loop,  type  of  suture  material  and 
imperfect  approximation  of  the  mucous  membrane  edges  are 
undoubtedly  responsible  for  the  poor  late  results  in  some  cases, 
as  will  be  noted  in  connection  with  the  fluoroscopic  examina- 
tions; yet  the  operation  in  recent  years  has  been  so  nearly  stand- 
ardized that  these  factors  probably  are  responsible  for  only  a 
relatively  small  proportion  of  failures. 
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The  question  arises  then  as  to  why  some  gastroenterostomies, 
presumably  performed  in  a  proper  manner,  should  prove  unsuc- 
cessful? We  have  sought  an  answer  through  a  review  of  the  late 
results  in  a  consecutive  series  of  cases  performed  by  one  of  us  at 
the  New  York  Hospital  from  April,  1914.  to  1922.  During  that 
period  accurate  records  were  kept  as  to  the  operative  findings, 
especially  the  site  of  the  ulcer.  In  a  previous  article^  the  cases 
from  January,  1912,  to  April,  1921,  were  presented,  but  those 
prior  to  April,  1914,  have  been  omitted  from  this  series  because 
in  some  of  the  early  records  the  site  of  the  ulcer  is  not  stated. 

There  were  70  cases  of  posterior  gastroenterostomy  for  ulcers 
of  the  stomach  or  of  the  duodenum.  In  a  small  proportion  some- 
thing in  addition  to  the  gastroenterostomy  was  done.  The 
operation  was  always  the  short-loop  tx-pe  with  suture,  clamps 
being  employed.  Linen  was  used  as  the  outer  layer  in  about  2^ 
per  cent  of  the  cases.  Two  of  the  series  developed  gastrojejunal 
ulcers,  one  with  the  linen  suture  showing  on  the  floor  of  the  ulcer. 
In  recent  years  chromic  gut  has  been  employed  exclusively.  Xo 
rule  has  been  followed  as  to  the  direction  of  the  stoma,  but  it  has 
been  made  to  conform  as  nearly  as  possible  to  the  apparent 
direction  of  the  first  part  of  the  jejunum,  deviating  somewhat 
from  the  vertical  to  the  right  or  to  the  left. 

Of  the  70  cases,  17  were  gastric  and  50  duodenal;  in  3,  which 
may  be  termed  "parapyloric,"  it  was  not  determined  whether 
the  ulcer  was  gastric  or  duodenal. 

The  mortahty  was  6;  4  occurred  in  duodenal  and  2  in  gastric 
ulcers.  In  5  of  the  fatal  cases  gastroenterostomy  only  was  done 
and  in  i  pylorectomy.  The  deaths  were  due  to  delirium  tremens; 
mastoiditis  with  septicemia,  with  death  on  the  twenty-fifth  dav; 
peritonitis;  pulmonary  embolus;  intestinal  obstruction;  unex- 
plained in  one  dying  on  the  fifth  day,  although  an  autopsy  was 
performed. 

Sixty-four  patients  were  discharged  from  the  hospital  and  60 
have  been  traced,  or  93^  per  cent.    One  of  the  patients  was  killed 

'  Journal  of  the  Medical  Society,  State  of  Xew  Jersey.  1921,  xviii,  214. 
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shortly  after  leaving  the  hospital,  consequently  only  59  cases  are 
reported.  These  cases  have  been  followed  for  varying  lengths  of 
time.  One  followed  over  seven  years;  10  between  six  and  seven 
years ;  4  between  live  and  six  years ;  7  between  four  and  five  years ; 
2  between  three  and  four  years;  8  between  two  and  three  years; 
17  between  one  and  two  years;  10  less  than  one  year,  the  average 
being  about  three  years. 

In  following  these  patients  particular  consideration  has  been 
given  to  the  general  physical  condition — weight,  appetite, 
digestion,  bowels,  gastric  analysis  and  fluoroscopic  examination 
of  the  stomach.  Such  features  as  pain,  feeling  of  distention, 
eructation,  nausea,  vomiting  and  diarrhea  have  been  carefully 
inquired  into. 

Of  the  59  cases  traced,  42  have  been  fluoroscoped  by  Drs. 
Holland  and  Dineen.  The  patients  come  to  the  hospital  at  10 
A.M.,  having  taken  a  cathartic  the  night  before  and  fasted  since 
midnight.  The  fasting  contents  are  expressed,  the  large  stomach 
tube  being  used,  as  the  duodenal  tube  slips  too  easily  through 
the  gastroenterostomy  stoma.  A  test-meal  is  then  given, 
expressed  and  analyzed.  A  liquid  lunch  is  taken  at  noon  and 
the  patient  is  fluoroscoped  at  4  p.m.  In  the  examination  the 
screen  is  quickly  passed  over  the  heart,  lungs  and  abdomen,  and 
then  the  patient  is  given  the  first  glass  of  barium.  The  second 
glass  is  given  later,  when  by  pressure  an  effort  is  made  to  cut  off 
the  gastroenterostomy  stoma  so  that  the  pylorus  can  be  studied. 
The  fluoroscopic  examinations  are  made  in  the  upright  position 
and  therefore  the  conditions  more  nearly  approximate  those 
which  prevail  after  taking  food  than  examinations  made  when 
the  patient  is  recumbent.  The  fluoroscopic  observation  of  the 
stomach  in  action  likewise  would  appear  to  give  more  exact 
knowledge  than  .v-ray  plates,  which  register  momentary  phases. 
Twenty-four  of  the  42  cases  fluoroscoped  had  only  a  posterior 
gastroenterostomy  performed,-  and  in  these  cases  the  following 
features  were  noted: 

^  We  have  disregarded  associated  operations  on  gall-bladder,  appendix,  etc. 
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I.  The  stoma  regularly  was  at  the  most  dependent  portion  of 
the  stomach,  just  to  the  left  of  the  midline,  its  situation  corre- 
sponding to  the  downward  prolongation  of  the  vertical  portion 
of  the  lesser  curvature.  A  stoma  in  this  position  drains  the 
stomach  efficiently  and  quickly. 


Situation  for  properly  placed  stoma,  its  position  corresponding  to  down- 
ward prolongation  of  vertical  portion  of  lesser  curvature. 

2.  There  was  diminished  gastric  peristalsis. 

3.  The  barium  immediately  began  to  pass  out  by  way  of  the 
gastroenterostomy  opening. 

4.  The  pylorus  was  patent  under  pressure.     In  most  of  the 
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cases  no  barium  passed  the  pylorus  except  under  pressure.  In  a 
few  a  small  amount  passed  spontaneously.  Our  findings  differ 
in  this  respect  from  those  of  most  observers. 

5.  It  averaged  about  twenty-five  minutes  for  all  the  barium 
to  leave  the  stomach. 

6.  In  none  of  the  cases  did  the  stoma  close. 
Examination  of  those  cases  in  which  the  pylorus  had  been 

occluded  by  kangaroo  tendon  tied  around  it,  as  well  as  those  in 
which  the  ulcer  had  been  inverted  or  the  pylorus  narrowed  with 
sutures,  ultimately  showed  the  pylorus  open  to  the  extent  that 
barium  could  be  forced  through  under  pressure.  Fluoroscopic 
examination  of  those  cases  in  which  the  pylorus  had  been  divided 
revealed  a  pouch  at  the  pylorus  with  a  well-functionating  gastro- 
enterostomy. 

The  results  of  gastric  analyses  will  not  be  reported,  since  our 
findings  coincide  with  those  of  Patterson  and  others  who  have 
shown  that  a  diminished  acidity  is  the  rule. 

A.  L.  Holland  has  kindly  prepared  the  following  analysis  of 
fluoroscopic  findings  after  gastroenterostomy,  based  on  the  study 
of  a  large  number  of  cases  by  various  operators.  He  has  thus  had 
opportunities  to  observe  a  considerable  number  of  patients  who 
were  not  cured. 

1.  "In  the  apparently  cured  cases  the  fluoroscope  usually 
shows  a  stomach  of  slightly  less  tone  than  before  the  operation, 
the  stoma  placed  in  the  most  dependent  position,  the  opening 
being  sufficiently  wide  to  allow  a  fairly  good-sized  stream  of 
opaque  material  to  pass  into  the  jejunum,  but  not  so  wide  as  to 
drain  the  organ  at  once.  In  these  cases  the  antrum  and  first 
portion  of  the  duodenum  (cap)  can  usually  be  filled  out  with  the 
opaque  material,  but  only  under  prolonged  pressure  and  manipu- 
lation. In  these  cases  the  first  portion  of  the  duodenum  usually 
does  not  fill  spontaneously,  at  least  during  the  ordinary  fluoro- 
scopic observations. 

2.  "In  those  cases  that  have  been  only  partly  relieved  of  their 
ulcer  symptoms  the  fluoroscope  may  show  conditions  to  be 
apparently  ideal,  as  described  in  the  preceding  group,  but  in 
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most  of  them  the  stoma  has  not  been  placed  in  the  most  dependent 
position,  being  either  too  far  to  the  left,  or  too  near  the  antrum, 
or  too  small,  or  even  not  patent.  When  the  stoma  has  been 
placed  too  far  to  the  left  the  drainage  is  not  good.  Frequently 
in  such  cases  a  small  residue  is  left  in  the  most  dependent  portion 
of  the  stomach.  This  seems  to  act  as  an  irritant,  causing 
spasm  of  the  pars  pylorica,  hence  the  continuance  of  the  ulcer 
syndrome. 

3.  "In  those  cases  of  the  third  class  (the  failures)  the  stoma 
may  be  absent  at  the  fluoroscopic  observation  or  too  small  or 
not  placed  in  the  dependent  portion,  as  described  in  the  preceding 
group.  In  not  a  few  the  conditions  observed  fluoroscopically 
would  seem  to  be  ideal.  In  such  cases  one  is  justified  in  suspect- 
ing a  marginal  ulcer,  but  here  the  symptoms  are  liable  to  be 
somewhat  different  from  the  original  symptoms  complained  of 
before  the  operation. 

4.  "A  large  percentage  of  those  cases  that  present  s}Tnptoms 
of  an  irregular  t\pe  can  probably  be  called  postoperative  or 
secondary  neuroses.  In  perhaps  a  large  majority  the  conditions 
fluoroscopically  observed  are  ideal.  In  a  small  percentage  the 
stoma  has  been  found  so  large  that  the  stomach  has  drained 
immediately.  This  has  probably  resulted  in  an  intestinal  indi- 
gestion which  has  caused  the  irregular  symptoms  such  as  loose 
bowel  movements  and  gas-pressure  in  the  abdomen.  In  several 
such  cases  the  loop  seemed  to  be  unusually  long." 

Holland  believes  that  "pain  is  the  most  rehable  evidence  of 
ulcer  activity  and  is  dependent  upon  increase  in  tension  in  the 
zone  of  the  ulcer.  This  increase  in  intragastric  tension  is  made 
evident  by  the  character  of  the  peristalsis  and  the  general  tone 
of  the  organ.  In  the  early  cases  the  increase  in  peristaltic 
activity  and  tension  tends  to  overcome  any  obstruction  and  a 
residue  is  prevented;  but  sooner  or  later,  as  decompensation 
becomes  established,  such  a  residue  is  inevitable.  The  first 
effect  of  a  gastroenterostomy  is  the  lowering  of  the  tension 
throughout  the  stomach,  in  this  manner  preventmg  undue  peri- 
staltic activity  in  the  parts  adjacent  to  the  ulcer.     And  this 
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would  seem  to  be  upheld  by  the  fluoroscopic  study  of  such  cases, 
as  the  tension,  and  therefore  the  peristaltic  activity,  in  the  satis- 
factory cases  seems  always  to  be  considerably  less  after  the 
operation. 

"  In  those  cases  in  which  the  results  have  not  been  satisfactory 
one  can  frequently  detect  considerable  tension,  particularly  in 
the  antrum  and  pars-pylorica,  due  either  to  the  irritation  of  a 
residue  or  the  efforts  of  the  stomach  to  propel  the  chyme  through 
a  small  stoma. 

"  Good  results  in  this  operation  do  not  seem  to  depend  upon  the 
complete  occlusion  of  the  pylorus,  as  in  practically  all  cases  the 
antrum  and  duodenum  (cap)  can  be  filled  under  pressure.  But 
when  the  opaque  chyme  tends  to  pass  through  the  pyloric  exit 
rather  than  the  stoma  the  results  are  usually  not  lastingly  satis- 
factory. At  times  reverse  peristalsis  or  other  erratic  behavior 
may  be  noted  in  the  duodenum.  A  slight  kinking  of  the  jejunum 
at  the  site  of  the  stoma  may  not  bring  about  a  serious  obstruction, 
but  yet  be  sufficient  to  produce  gastrointestinal  symptoms  of  a 
pronounced  character,  and  occurring  with  definite  relation  to 
meals  they  may  easily  be  mistaken  for  the  recurrence  of  an 
ulcer." 

Late  Results.  Of  the  59  patients  followed,  50  were  well  at 
the  last  report  and  experienced  no  discomfort  or  untoward  symp- 
toms. In  recent  years  we  have  appreciated  the  importance  of 
after-treatment  and  have  urged  a  routine  life  and  diet  and 
medical  supervision  for  a  long  period.  The  observance  of  this 
precaution  appears  to  have  improved  the  results. 

The  patients  are  instructed  to  take  small  meals  frequently,  so 
as  not  to  have  the  upper  intestinal  tract  unduly  filled  at  any 
time  nor  empty  for  long  periods.  Therefore,  instead  of  three 
large  meals  daily,  they  follow  a  routine  somewhat  as  follows: 
8  A.M.,  breakfast;  10  a.m.,  milk  and  crackers;  noon  lunch;  4  p.m., 
milk  and  bread;  7  p.m.,  dinner;  10  p.m.,  milk  and  crackers  or 
one  dram  of  sodium  bicarbonate  in  a  glass  of  warm  water. 

A  diet  slip  is  given  the  patients,  but  the  diet  is  not  restricted 
to  a  marked  degree.    The  patients,  however,  are  instructed  to 
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avoid  the  following:  Alcohol;  foods  fried  in  grease;  condiments; 
beef  extracts  and  other  articles  which  unduly  stimulate  gastric 
secretion.  It  is  explained  to  the  patients  that  since  the  food  is 
only  in  the  stomach  for  a  brief  period  it  should  be  slowly  and 
thoroughly  masticated.  A  glass  of  warm  water  with  one  dram 
of  sodium  bicarbonate  should  be  taken  before  retiring. 

Nine  of  the  cases  have  been  reported  as  unsatisfactory,  2  of 
these  presenting  gastrojejunal  ulcers.  It  is  of  interest  to  note 
that  we  have  had  in  this  same  period  three  other  marginal  ulcers 
in  cases  originally  operated  upon  elsewhere. 

The  employment  of  gastroenterostomy  for  gastric  ulcers  need 
not  be  discussed  at  length,  since  it  is  generally  accepted  that  this 
operation  alone  should  be  elected  only  for  the  relief  of  obstruc- 
tion. Such  ulcers  should,  if  feasible,  be  removed,  in  conjunction 
with  which  gastroenterostomy  is  often  advisable. 

There  were  17  cases  of  gastroenterostomy  in  operations  for 
gastric  ulcers.  In  9  the  ulcer  was  within  two  inches  of  the 
pylorus  and  6  at  a  distance  of  more  than  two  inches.  There 
were  2  operative  deaths  (i  gastroenterostomy,  i  pylorectomy) . 
Gastroenterostomy  alone  was  done  in  8  patients  whose  condition 
did  not  seem  to  warrant  more  radical  measures.  One  died  of 
intestinal  obstruction;  5  showed  anteoperative  retention  of  six 
hours  or  more  and  gave  good  results.  The  2  without  retention 
showed  I  poor  result  and  i  unknown.  The  other  9  cases  had 
gastroenterostomy  plus  some  other  procedure,  as  removal  of 
ulcer  in  3,  all  good  results,  followed  three  to  five  years.  Partial 
gastrectomy  6 :  i  died  of  peritonitis ;  3  gave  good  results  two  to 
SLX  years;  2  later  developed  pulmonary  tuberculosis.  The  gastric 
cases  are  so  few  that  no  deductions  can  be  drawn;  it  is  of 
interest,  however,  that  the  5  cases  wdth  definite  retention  have 
done  well  after  gastrojejunostomy  alone,  i  for  sLx  years,  2  for 
four  years  and  2  for  one  and  a  half  years. 

In  duodenal  ulcers  the  indications  for  removing  the  ulcer  are 
far  less  striking  and  gastroenterostomy  as  the  sole  or  principal 
feature  of  treatment  must  be  considered.  Some  surgeons  appear 
to  employ  it  as  routme,  others  decrv  it  for  most  cases.     While 
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it  is  evident  that  the  large  proportion  of  patients  are  cured  by  the 
operation,  some  cases  in  which  the  procedure  has  been  employed 
are  symptomatic  failures.  Efforts  should  be  directed  to  the 
determination  of  what  proportion  of  cases  are  successful,  and  if 
possible  what  types  of  cases  fail  to  be  benefited.  If  these  ques- 
tions could  be  answered,  definite  indications  might  be  laid  down 
as  to  when  the  operation  should  be  employed  and  when  avoided. 
There  were  50  cases  of  gastroenterostomy  for  duodenal  ulcer 
with  6  unfavorable  late  results.  The  grouping  and  details  of  the 
unfavorable  cases  are  as  follows:  In  32,  gastroenterostomy  only 
was  performed,  with  2  poor  results. 

Case  I. —Male,  aged  forty  years,  April,  1917,  very  weak, 
repeated  vomiting  of  blood;  hemoglobin,  36;  transfusion,  no 
ic-ray;  gastroenterostomy.  No  ulcer  recognized.  Well  for  two 
years,  then  had  a  severe  hemorrhage.  Fluoroscopic  examination 
indicates  a  duodenal  ulcer  but  the  patient  refuses  operation. 
Digestion  and  general  health  have  been  good. 

Case  II.— Woman,  aged  forty  years;  December,  1921;  symp- 
toms and  x-ray  suggestive  of  duodenal  ulcer,  four-hour  residue 
but  no  six-hour  retention.  Operation.  Gall-bladder  contained 
stones,  cholecystectomy;  first  part  of  the  duodenum  covered  by 
dense  adhesions  and  induration  suggested  ulcer.  Gastroenteros- 
tomy. Now  has  occasional  attacks  of  vomiting.  Fluoroscopic 
examination  shows  stoma  functionating  well.  The  presence  of  a 
duodenal  ulcer  was  not  established  in  this  case.  Operation  was 
so  recent  (four  months)  that  the  ultimate  result  is  somewhat 
uncertain. 

In  9,  gastroenterostomy  plus  inversion  of  ulcer  there  was  one 
poor  result. 

Case  III.  — Male,  aged  forty-one  years;  indurated  duodenal 
ulcer  found  at  operation;  no  six-hour  retention  by  the  a;-ray. 
Well  for  two  years  after  operation,  since  then  has  had  pain  in 
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the  epigastrium,  beginning  about  three  hours  after  meals;  nausea; 
food  or  bicarbonate  relieve  pain.    Has  lost  ten  pounds. 

In  I ,  gastroenterostomy  plus  excision  of  ulcer. 
In  3,  gastroenterostomy  plus  ligation  of  the  pylorus  with  kan- 
garoo tendon.    Two  poor  results. 

Case  IV.— Male,  aged  forty-three  years;  1915;  developed 
recurrent  gastrojejunal  ulcers.  The  stoma  was  twice  recon- 
structed with  excision  of  the  ulcer.  Such  recurrences  apparently 
are  not  rare  and  therefore  it  appears  best,  in  such  cases,  to  dis- 
connect the  stoma  entirely,  doing  a  pyloroplasty  if  the  pylorus 
is  stenosed  or  ulcer  unhealed. 

Case  V.— Male,  aged  thirty-one  years,  March,  1916,  no  six- 
hour  retention.  Recurrence  of  same  symptoms  as  before  opera- 
tion: epigastric  pain,  nausea  and  vomiting  after  meals.  Explored 
by  another  surgeon  seven  months  after  operation,  stoma  was 
found  patent;  adhesions  freed;  well  for  six  months,  then  recur- 
rence of  all  symptoms. 

In  4,  gastroenterostomy  plus  section  of  the  pylorus  (von 
Eiseisberg),  one  poor  result. 

Case  VL— Emaciated  young  woman.  Gastric  symptoms 
relieved  but  diarrhea  has  persisted  for  seven  years  and  requires 
morphin. 

In  I,  gastroenterostomy  plus  infolding  of  the  pylorus  by 
suture. 

The  last  three  procedures  were  employed  only  in  the  early 
cases  of  the  series. 

Forty-five  of  the  50  were  unquestionable  ulcers.  Five  belonged 
to  that  perplexing  t\-pe  with  ill-marked  outward  and  visible 
signs  of  ulcer  on  exposure  of  the  duodenum,  and  although  it  was 
believed  that  an  ulcer  was  present,  this  was  not  positively  estab- 
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lished.  It  is  notable  that  of  the  6  cases  reported  above  as  poor 
results,  4  belonged  to  this  group;  the  fifth  has  not  been  traced; 
4  of  the  5  were  done  in  the  first  two  years  of  the  series,  before 
1916.  The  importance  of  avoiding  an  unnecessary  gastro- 
enterostomy is  such  that  in  recent  years  it  has  been  our  practice 
to  open  the  duodenum  for  exploration  in  such  doubtful  cases  to 
prove  or  disprove  the  existence  of  an  ulcer.  It  is  almost  univer- 
sally agreed  that  a  gastrojejunostomy  in  the  absence  of  obstruc- 
tion should  never  be  done  unless  there  is  definite  proof  of  an 
ulcer.  By  an  exploratory  incision  into  the  duodenum  unnecessary 
gastroenterostomies  have  been  avoided  in  a  number  of  cases. 
In  only  i  case,  however,  has  a  doubtful  ulcer  been  verified  by 
incision.  Yet  in  some  cases  microscopic  examination  of  the 
tissue  removed  from  a  suspected  area  has  revealed  the  duo- 
denitis described  by  Judd. 

In  a  previous  analysis  {loc.  cit.)  we  found  18  per  cent  failures 
in  40  cases  of  parapyloric  ulcers— that  is,  those  close  to  the 
pylorus— which  had  been  treated  by  gastrojejunostomy.  The 
duodenal  and  gastric  were  not  differentiated.  We  found  that  all 
of  those  which  showed  six-hour  barium  retention  before  operation 
were  successful,  whereas  in  those  without  six-hour  retention 
there  were  33  per  cent  failures  after  gastroenterostomy. 

In  the  present  series  of  duodenal  ulcers  the  failures  are  so  few 
that  figures  bearing  upon  this  phase  cannot  be  presented  without 
unduly  exaggerating  the  importance  of  a  very  small  number  of 
cases.  It  is  significant,  however,  that  at  no  time  have  we  had  a 
case  presenting  six-hour  retention  before  operation  which  gave 
an  unsatisfactory  late  result;  whereas  of  the  6  unsatisfactory 
results  4  occurred  in  the  15  cases  in  which  there  is  a  definite 
statement  as  to  the  absence  of  six-hour  barium  retention.  In 
the  other  2  there  was  no  x-ray  record. 

Accumulated  evidence  indicates  that  a  well-placed  gastro- 
enterostomy is  a  fairly  reliable  procedure  for  the  treatment  of 
duodenal  ulcer,  but  that  unsatisfactory  results  may  be  expected 
to  ensue  in  a  small  proportion  of  cases.  Apart  from  the  failures 
due  to  improperly  placed  stomas  the  reliability  of  the  operation 
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for  permanent  relief  of  the  patient  appears  to  be  somewhat 
proportionate  to  the  degree  of  pyloric  stenosis.  For  this  assump- 
tion the  following  explanation  is  suggested: 

In  many  ulcers  near  the  pylorus  there  develops  some  degree  of 
pyloric  obstruction  which  in  part  is  due  to  cicatricial  contracture 
and  in  part  to  pylorospasm ;  this  narrowing  of  the  pylorus  excites 
a  more  or  less  violent  compensatory  response  from  the  gastric 
musculature  to  overcome  the  increased  pyloric  resistance.  This 
is  evidenced  by  increased  peristalsis,  which  can  be  recognized 
fluoroscopically  and  later  by  delayed  empt}'ing  of  the  stomach. 
A  six-hour  retention,  especially  on  several  examinations,  repre- 
sents a  fairly  well-marked  degree  of  this  abnormal  condition. 
Drainage  by  gastroenterostomy  immediately  causes  relief.  Sub- 
sequent to  operation  httle  of  the  stomach  contents  pass  through 
the  pylorus,  according  to  our  fluoroscopic  observations,  and 
conditions  are  established  favorable  to  repair  of  a  duodenal 
ulcer. 

In  cases  without  pyloric  contracture  or  constriction  the  imme- 
diate relief  is  often  less  marked  because  the  symptoms  are  less 
intense.  But  here,  too,  almost  the  whole  flow  of  gastric  contents, 
when  the  stoma  has  been  properly  placed,  is  ordinarily  through 
the  stoma;  moreover,  gastric  peristalsis  and  tension  are  consider- 
ably reduced,  therefore  conditions  are  favorable  for  the  repair  of 
the  ulcer.  The  immediate  results  in  both  groups  are  usually 
satisfactory,  since  a  good  stoma  evacuates  the  stomach.  But 
ultimately  some  of  the  cases  do  badly;  those  with  a  real  organic 
stenosis  extremely  rarely,  those  with  a  fully  patent  pylorus  occa- 
sionally. These  ultimate  failures  constitute  the  feature  which 
causes  the  most  anxiety.  They  are  evidently  due  in  some  cases 
to  contraction  of  the  stoma  with  passage  of  a  considerable  propor- 
tion of  gastric  contents  through  the  pylorus.  Recurrence  of 
symptoms  may  then  be  due  to  an  incompletely  healed  ulcer  or 
to  interference  with  the  progress  of  the  chyme  from  the  duodenum 
into  the  jejunum  by  the  hitching  up  or  angulation  of  the  jejunum 
at  the  stoma.  This  condition  would  probably  not  be  prevented 
by  any  measure  intended  to  block  the  pylorus  except  its  division, 
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which  is  not  advisable,  since  ligation  and  such  measures  exert 
only  a  temporary  effect.  These  late  disturbances  can  appar- 
ently be  avoided  only  by  a  more  careful  selection  of  the  cases 
appropriate  for  gastroenterostomy. 

Summary.  A  well-placed  gastroenterostomy  stoma  empties 
the  whole  stomach  adequately  and  quickly.  If  fluoroscopic 
examination  shows  incomplete  or  tardy  emptying  a  technical 
fault  may  ordinarily  be  inferred.  Even  a  well-placed  stoma 
occasionally  is  associated  with  serious  sequelae,  (i)  There  is 
always  an  appreciable  risk  of  a  gastrojejunal  ulcer,  variously 
stated  as  from  2  to  3  per  cent;  (2)  symptomatic  failures  occa- 
sionally occur.  In  chronic  indurated  ulcers,  especially  those 
with  some  grade  of  pyloric  obstruction,  as  represented  by  six- 
hour  barium  retention,  symptomatic  failures  have  not  been 
experienced.  The  rare  symptomatic  failures  apparently  occur 
after  gastroenterostomies  for  the  small  nonobstructtng  ulcers. 
It  is  our  practice  in  all  cases  of  suspected  duodenal  ulcer  to  deter- 
mine before  operation  whether  a  six-hour  barium  retention  is 
present.  If  such  exists  we  feel  that  a  gastrojejunostomy  is 
unquestionably  justifiable  if  an  ulcer  is  found  at  operation.  If 
no  six-hour  retention  is  noted  we  endeavor  to  avoid  a  gastro- 
enterostomy, although  this  is  not  always  done,  especially  in  large 
indurated  ulcers.  If  there  is  uncertainty  after  exposure  of  the 
-  duodenum  as  to  the  existence  of  an  ulcer  the  lumen  is  opened  and 
the  mucous  membrane  explored.  When  a  small  nonobstructing 
ulcer  has  been  demonstrated  ,either  with  or  without  the  aid  of 
this  exploratory  incision  into  the  duodenum,  pyloroplasty  with 
excision  of  the  ulcer,  if  feasible,  is  elected  in  preference  to  a 
gastrojejunostomy. 

Acute  Perforations.  The  foregoing  impressions  in  regard 
to  gastrojejunostomy  have  a  definite  bearing  upon  an  important 
factor  in  the  treatment  of  acute  perforated  ulcer,  namely,  whether 
a  gastroenterostomy  should  or  should  not  be  made  at  the  initial 
operation.    A  brief  analysis  of  our  cases  will  explain  this  feature : 

The  series  comprises  59  cases  of  acute  perforated  ulcers  of  the 
stomach  or  the  duodenum,   for  which  we  have  been  directly 
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responsible,  either  at  the  New  York  or  Hudson  Street  Hospitals, 
since  1910.  Some  have  been  operated  upon  by  our  associates  on 
the  second  surgical  division.  There  were  58  males  and  i  female. 
The  ages  ranged  from  eighteen  to  sLxty-five,  but  90  per  cent  were 
about  equally  distributed  between  the  third,  fourth  and  fifth 
decades  of  life.  There  was  a  mortality  of  11 :  7  from  peritonitis, 
I  from  pneumonia,  i  from  pulmonary  embolus,  i  from  multiple 
abscesses  of  the  liver  and  i  from  pelvic  and  subdiaphragmatic 
abscesses.  The  length  of  time  between  the  perforation  and  the 
operation  was  of  striking  significance  in  the  mortality.  Thus  in 
40  cases  operated  upon  within  six  hours  after  the  perforation 
there  were  no  deaths;  there  were  4  deaths  in  9  cases  operated 
upon  between  six  and  twenty-two  hours  after  perforation  and 
7  deaths  in  9  cases  operated  later  than  twenty-two  hours.  In 
34,  or  57  per  cent  of  the  patients,  there  was  a  definite  history  of 
gastric  symptoms  for  a  period  of  one  year  or  more.  An  incorrect 
diagnosis  was  made  7  times  (6  times  acute  appendicitis  and  once 
cholecystitis).  In  all  except  3  of  the  cases  the  perforation  was 
on  the  anterior  surface  of  the  duodenum  or  stomach  close  to  the 
pylorus.  The  3  exceptions  presented  perforations  at  a  distance 
from  the  pylorus. 

A  primary  gastrojejunostomy  was  made  in  only  9  of  the  cases. 
In  these  there  appeared  to  be  undue  constriction  of  the  pylorus 
after  suture  of  the  perforation.  All  were  cases  operated  upon 
within  a  few  hours  after  the  perforation  and  none  died.  In  the 
later  cases  the  risk  of  obstruction  was  considered  less  than  the 
danger  of  prolonging  the  operation  by  adding  a  gastrojejunos- 
tomy. Apparently  none  of  the  1 1  deaths  resulted  from  obstruc- 
tion of  the  pylorus,  and  an  analysis  of  the  fatal  cases  fails  to 
show  any  in  which  it  is  probable  that  gastroenterostomy  would 
have  saved  the  patient.  This  throws  doubt  upon  the  necessity 
for  the  gastroenterostomy  in  the  9  cases  in  which  it  was  elected 
and  likewise  upon  the  contention  that  routine  initial  gastro- 
enterostomies will  diminish  the  mortality. 

Thirty-six  of  the  patients  have  been  followed  for  periods  of 
one  to  six  years,  one  additional  patient  for  six  months.    This  case 
Am  Surg  23 
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was  operated  upon  six  months  ago  and  at  the  initial  operation  a 
primary  gastroenterostomy  was  made;  he  developed  a  lung 
abscess  for  which  he  was  recently  operated.  The  result  of  the 
gastroenterostomy  is  uncertain;  therefore  the  case  will  not  be 
included  in  the  statistics. 

The  late  results  in  those  followed  who  did  not  have  a  primary 
gastroenterostomy  show  21  out  of  31  well  and  free  from  symp- 
toms; 10  had  recurrence  of  gastric  symptoms;  7  of  these  have  been 
reoperated  and  a  gastroenterostomy  done.  They  had  developed 
pyloric  obstruction  with  gastric  retention.  Of  the  7  cases,  6 
have  been  completely  cured  and  i  improved.  The  other  3  still 
have  symptoms  but  have  had  no  further  surgery. 

The  late  results  of  those  who  had  a  primary  gastroenterostomy 
show  3  well  and  free  from  symptoms ;  2  had  recurrence  of  gastric 
symptoms;  in  4  the  result  is  unknown.  Of  the  2  failures  i  devel- 
oped a  gastrojejunal  ulcer  and  had  a  reconstruction  of  the  stoma. 
He  is  now  relatively  well.  The  second  has  had  attacks  of  nausea, 
eructations  of  gas  and  vomiting.  The  number  of  cases  followed 
after  primary  gastroenterostomy  is  so  small  that  this  group 
will  not  be  considered  in  the  conclusions,  although  2  out  of  the  5 
followed  showed  poor  late  results. 

Our  observations  are  not  favorable  to  routine  initial  gastro- 
enterostomy for  the  following  reasons:  Primary  gastroenteros- 
tomy, as  performed  by  the  average  surgeon,  probably  increases 
somewhat  the  immediate  operative  risk;  but  its  chief  disadvan- 
tage is  that  it  exposes  the  patient  to  the  untoward  sequelae  of 
gastroenterostomy,  that  is,  symptomatic  disturbances  and  gas- 
trojejunal ulcers.  Symptomatic  failures  follow  gastroenteros- 
tomy for  parapyloric  ulcers  in  about  20  per  cent  of  the  cases. 
Gastrojejunal  ulcers  have  been  variously  reported  as  occurring 
in  2  to  3  per  cent  of  all  cases. 

Our  figures  indicate  that  2  out  of  3  cases  do  well  after  closure 
alone;  that  i  in  3  cases  after  closure  of  the  perforation  alone  later 
develop  pyloric  obstruction,  This  demands  operation.  But  a 
definitely  indicated  late  gastroenterostomy  on  one-third  of  the 
cases  is  preferable  to  subjecting  all  the  cases  to  prophylactic 
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gastrojejunostomies  at  the  initial  operation.  Since  two-thirds 
of  the  patients  do  well  without  a  gastroenterostomy  these  would 
be  subjected  unnecessarily  to  the  possible  dangers  and  discom- 
forts of  the  operation,  namely,  peptic  ulcer  and  s>'mptomatic 
gastric  disturbances.  Closure  of  perforation  with  care  in  placing 
the  sutures  so  as  to  avoid  undue  obstruction  of  the  pylorus 
appears  to  be  the  best  general  procedure.  Gastrojejunostomy 
must,  however,  be  employed  in  those  infrequent  cases  in  which 
there  is  e\'idently  marked  diminution  of  the  lumen  after  suture 
of  the  perforation. 

Postoperative  therapy  is  most  important,  particularly  diet  and 
observation  for  a  long  period.  With  more  care  in  the  operative 
procedure  and  the  proper  regulation  of  these  cases  after  opera- 
tion, especially  as  to  diet,  the  percentage  of  good  results  should 
be  increased. 


THE  CHOICE  OF  OPERATION  FOR  GASTRIC  ULCER 
IN  VIEW  OF  LATE  RESULTS 


By  GEORGE  WOOLSEY,  M.D. 

NEW   YORK 


In  a  consecutive  series  of  57  cases  of  gastric  ulcer  on  which 
I  have  operated,  the  results  together  with  the  symptoms  and 
the  pathology  have  been  studied  with  special  reference  to  the 
choice  of  operation  in  various  types  of  cases.'  Seventy-five 
per  cent  of  these  have  been  operated  in  the  past  six  years ;  several 
of  two  types  of  operation  date  further  back;  cases  of  acute 
or  chronic  perforation  are  not  included. 

There  are  five  types  of  operation  in  this  series:  (i)  Gastro- 
enterostomy; (2)  excision;  (3)  mesogastric  resection;  (4)  resec- 
tion by  the  Billroth  II  method;  (5)  resection  by  the  Polya 
method. 

I.  Simple  gastrojejunostomy  was  practiced  in  19  cases,  nearly 
60  per  cent  of  which  were  done  before  the  six-year  period,  above 
referred  to,  and  none  in  the  last  three  years.  It  is  the  simplest 
and  safest  of  the  five  types  of  operation,  but  what  as  to  its 
results  ?  In  4  there  was  no  return  record,  and  of  the  remain- 
ing 15,  10  (66.6  per  cent)  were  well,  2  (13.3  per  cent)  were  im- 
proved and  3  (20  per  cent)  unimproved,  at  an  average  return 
date  of  thirty-four  months  after  operation.  Combining  the 
well  and  the  improved  the  results  were  good  in  80  per  cent,  a 
fairly  creditable  record. 

When  we  come  to  study  the  cases  we  find  that  the  ulcer  was 
at  the  pylorus,  or  near  it,  in  16  cases  and  in  i  its  site  was  not 
specified.     In  7  of  these  there  was  marked  cicatricial  stenosis 
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of  the  pylorus,  with  marked  dilatation  of  the  stomach  in  5. 
Vomiting  was  a  prominent  symptom  in  16  and  the  presence  of 
pyloric  obstruction  is  shown  by  the  fact  that  in  5  of  these  cases 
the.  vomitus  contained  material  long  before  ingested.  Also 
visible  exaggerated  peristalsis  v/as  noted  several  times.  It 
is  in  such  cases  of  pyloric  stenosis  that  simple  gastrojejunostomy 
gives  excellent  results,  and  the  results  were  good  when  the 
ulcer  was  near  the  pylorus,  without  producing  marked  stenosis. 
But  in  2  cases  the  ulcer  was  near  the  middle  of  the  stomach  on 
the  posterior  surface.  One  has  no  return  record  but  the  other 
has  remained  perfectly  well,  doing  hard  work,  for  over  eight  and 
a  half  years.  Thus  a  cure  may  be  effected  even  in  such  unfavor- 
able cases  by  gastroenterostomy  alone.  At  the  present  time, 
however,  we  would  undoubtedly  resect  such  ulcers  if  the  patient 's 
condition  justified  it. 

The  type  of  the  lesion  is  indicated  by  the  fact  that  in  8  cases 
there  was  vomiting  of  blood  while  in  2  others  there  was  blood 
in  the  stools;  in  6  cases  the  stomach  was  adherent  to  the  under 
surface  of  the  liver  and  in  4  cases  to  the  pancreas.  The  dur- 
ation of  s}Tnptoms  averaged  eight  and  one-fourth  years;  the 
average  loss  of  weight,  in  the  10  cases  where  this  is  noted  in  the 
history,  was  34.3  pounds.  Four  were  heavy  drinkers;  one  had 
been  previously  operated  for  a  perforating  ulcer  without  gastro- 
enterostomy and  the  ulcer  had  recurred. 

As  to  the  technic  of  the  operation,  2,  dating  back  eighteen 
to  twenty  years,  were  done  by  the  anterior  method  with  the 
Murphy  button,  both  giving  excellent  end-results.  In  the 
remaining  17  cases  posterior  gastroenterostomy  was  done  in 
all  but  3,  where,  on  account  of  marked  posterior  adhesions, 
a  short-loop  retrocolic  anterior  gastroenterostomy  was  done. 
This  modification  I  first  employed  in  19 10,  and  I  have  also  used 
it  in  resections  for  ulcer  and  carcinoma  with  excellent  results. 

In  5  of  the  14  cases  of  posterior  gastroenterostomy  the  pylorus 
was  excluded  by  the  Wilms  method  in  4  and  by  infolding  in  i. 
But  these  gave  no  better  results  than  without  exclusion  and 
this  modification  was  discontinued. 
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Of  the  3  cases  classed  as  unimproved  i  was  well  for  eight 
months  when  symptoms  recurred.  Later  the  pyloric  end  of 
the  stomach  was  resected,  and  he  is  now,  five  and  one-half 
years  after  the  first  operation,  well  as  to  gastric  trouble.  An- 
other, well  for  three  years,  relapsed  after  drinking  heavily  and 
was  resected.  The  ulcer  found  at  the  second  operation  was 
in  the  same  region  of  the  stomach,  but  on  the  opposite  side, 
i.  e.,  an  entirely  new  ulcer  had  formed.  The  third  of  these 
cases  was  not  seen,  but  after  being  well  for  three  and  three- 
quarter  months  after  the  operation  wrote,  three  months  later, 
that  she  was  hopelessly  sick.  One  of  the  good  results  I  saw 
two  weeks  ago,  perfectly  well  fourteen  and  a  half  years  after 
the  operation. 

There  was  no  mortality  in  this  group. 

II.  The  excision  group  is  as  small  as  any  and  4  of  its  8  cases 
were  done  before  191 6.  The  first  one  was  done  ten  and  a  half 
years  ago  without  gastroenterostomy,  but  required  it  four  months 
later  on  account  of  the  early  return  of  symptoms,  which  again 
recurred,  and  two  years  later  a  von  Eiselsberg  exclusion  was 
done.  At  these  recurrences  a  duodenal  ulcer,  not  present  or 
observed  at  the  first  operation,  was  probably  responsible  for 
the  symptoms.  After  the  exclusion  he  was  well  for  five  and  a 
half  years  until  attacked  by  persistent  jaundice.  An  exploratory 
operation,  done  in  Colorado,  revealed  a  carcinoma  which  was 
thought  by  the  operator  to  have  had  its  origin  in  the  pancreas 
or  the  stomach.  If  the  stomach  was  the  starting-point  of  the 
growth  this  is  the  only  case  in  this  series  in  which  gastric  cancer 
has  occurred  after  an  operation  for  ulcer.  It  can  hardly  be 
called  a  cancerous  degeneration  of  a  gastric  ulcer,  for  the  ulcer 
was  excised  and  the  later  symptoms  were  due  to  the  duodenal 
ulcer. 

Three  of  this  group  gave  no  return  record  and  i  of  these 
had  no  gastroenterostomy.  Of  the  remaining  5,  2  (40  per  cent) 
are  well,  2  (40  per  cent)  are  improved  and  i,  the  first  case 
mentioned,  was  well  for  five  and  a  half  years  after  relapse  and 
reoperation.     This  gives  80  per  cent  of  good  results. 


woolsey:  choice  of  operation  for  gastric  ulcer      359 

In  I  case  there  were  multiple  ulcers,  3  shallow  ones  with  a 
moderate  hour-glass  constriction  of  the  stomach  and  i  in  the 
duodenum.  All  but  2  of  the  ulcers  of  this  group  were  on  the 
lesser  curvature.  Vomiting  was  present  in  half  of  the  cases, 
and  in  all  these  blood  had  been  at  some  time  present  in  the 
vomitus.  In  i  case  the  hemoglobin  was  36  per  cent  or  less  at 
the  time  of  operation. 

The  superiority  of  fluoroscopic  examination  was  demon- 
strated in  I  case  by  visualizing  a  small  penetrating  ulcer  of 
the  posterior  surface,  which  was  not  shown  by  the  roentgen- 
ray  plates. 

The  rather  unsatisfactory  results  of  the  earlier  cases  have 
probably  deterred  me  from  favoring  excision  as  much  as  I  might 
otherwise  have  done.  In  the  last  sLx  years  it  has  been  restricted 
to  ulcers  far  removed  from  the  pylorus  and  always  combined 
with  gastroenterostomy.  Such  operations  are  usually  quite 
as  difficult  as  a  resection,  when  that  is  applicable.  As  resection 
has  given  me  better  results  in  ulcers  nearer  the  pylorus  I  have 
limited  excisions  to  ulcers  not  suitable  for  resection  on  account 
of  their  distance  from  the  pylorus. 

There  was  no  mortality  among  these  8  cases. 

III.  The  mesogastric  or  sleeve  resections  form  a  group  of 
9  cases.  This  operation  was  applied  to  those  cases  of  ulcer  at 
a  distance  of  three  to  five  inches  (average  nearly  four  inches) 
from  the  pylorus,  when  the  antrum  distal  to  the  ulcer  was  rela- 
tively normal.  It  saves  this  part  of  the  stomach  which  would 
be  sacrificed  by  other  forms  of  resection.  For  ulcers  so  situated 
it  competes  with  excision.  Of  course,  if  the  substernal  angle 
is  narrow  or  the  ulcer  is  too  far  from  the  pylorus  mesogastric 
resection  is  too  difficult  to  be  chosen.  But  the  ulcers  in  this 
group  were  different  from  those  in  the  excision  group.  They 
were  larger  and  more  indurated,  as  a  rule,  and,  though  two- 
thirds  were  at  or  near  the  lesser  curvature,  there  were  more 
adhesions,  especially  posteriorly.  Five  were  adherent  to  the 
pancreas,  and  in  3  the  latter  formed  the  base  of  the  ulcer.  Adhe- 
sions to  the  liver  were  present  in  3  cases  and  an  hour-glass  con- 
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traction  in  i  case.  The  glands  were  markedly  enlarged  in  7 
cases. 

Gastrojejunostomy  was  not  done  at  the  primary  operation  in 
any  case,  thereby  shortening  the  time  of  operation.  The  post- 
operative course  was  remarkably  smooth  in  these  cases,  but 
the  ultimate  results  were  not  so  satisfactory.  Three  cases 
gave  no  return  record,  and  of  the  remaining  6,  i  is  well  and 
another  is  well  after  a  secondary  gastroenterostomy.  A  third 
who  had  lues  and  obliterating  endarteritis  of  the  arteries  around 
the  ulcer  was  well  for  two  and  one-third  years,  when,  after 
excesses  in  whisky,  symptoms  recurred  and  the  result  is  unsatis- 
factory, as  it  was  also  in  another  case  at  an  earlier  date,  making 

2  unsatisfactory  results.  In  the  latter  case  a  roentgen  ray 
suggested  an  ulcer,  or  newgrowth,  of  the  lesser  curvature  close 
to  the  line  of  resection,  but  the  interpretation  of  roentgen  rays 
taken  after  these  operations  is  sometimes  difficult.  Reoperation 
was  advised  but  he  refused  and  was  lost  track  of.  Two  other 
patients  were  much  improved.  33.3  per  cent  well  and  33.3 
per  cent  improved  is  of  course  not  satisfactory,  but  it  should  be 
remembered  that  these  cases  were  among  the  worst  types  of 
gastric  ulcer.  All  of  them  had  vomiting,  two-thirds  vomiting 
of  blood,  the  average  loss  of  weight  was  25  pounds  (4  cases), 

3  were  heavy  drinkers,  another  was  formerly,  2  had  lues,  i 
tuberculosis  and  i  marked  arteriosclerosis.  Three  had  ulcerated 
through  into  the  pancreas.  In  the  literature  several  series  of 
mesogastric  resections  are  reported  with  more  enouraging 
results.  In  spite  of  the  poor  late  results  in  this  group  I  still 
believe  that  mesogastric  resection  has  a  place  in  gastric  surgery 
in  a  hmited  group  of  cases,  but  I  should  be  inclined  to  do  an 
excision  and  gastroenterostomy  in  more  of  this  type  and  restrict 
mesogastric  resection.     There  was  no  mortality  in  this  group. 

IV.  Resection  by  the  Billroth  II  method  was  done  in  a  small 
group  of  8.  Two  of  them  had  previously  had  a  gastroenterostomy 
with  temporary  relief  and  recurrence  of  symptoms.  This  type 
of  operation  is  particularly  applicable  in  such  cases. 

It  is  among  the  cases  of  this  group  that  all  of  the  deaths  after 
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operation  for  gastric  ulcer  have  occurred  in  my  experience  except 
in  cases  of  perforated  ulcer.  There  were  4  deaths  among  these 
8  cases:  2  were  due  to  anemia  from  previous  severe  hemor- 
rhage; I  lived  twenty-live  days,  the  other  a  week  and  might 
perhaps  have  been  saved  if  his  brother  had  consented  to  give 
blood  for  a  second  transfusion  or  another  donor  could  have  been 
secured.  In  both  of  these  a  gastroenterostomy  with  a  von 
Eiselsberg  exclusion  was  planned,  but  could  not  be  carried  out 
on  account  of  the  induration  of  the  distal  or  pyloric  segment. 
A  simple  gastroenterostomy  would  have  been  the  better  course, 
but  this  does  not  always  control  the  hemorrhage.  The  2  other 
cases  died  of  pneumonia;  i  of  them  was  alcoholic  and  most  of 
his  vital  organs  were  diseased.  I  do  not  think  that  the  t}q^e 
of  resection  had  to  do  with  the  mortality  in  this  group.  It 
takes  a  Httle  longer  than  the  Polya  method,  which,  as  seen  by 
the  fluoroscope,  gives  a  nearer  approach  to  the  normal  stomach 
and  better  functional  results.  Of  the  4  other  cases  2  have  no 
return  record  and  2  are  well.  The  figures  are  too  small  to 
afford  a  basis  for  judging  the  results. 

V.  The  Polya  type  of  resection  was  done  in  13  cases,  if  we 
include  i  which  proved  to  be  a  duodenal  ulcer:  12  were 
done  by  the  Polya-Reichel  technic  and  i  by  the  Polya-Balfour. 
The  very  satisfactory  convalescence  and  results  in  these  cases 
were  the  factors  which  led  me  to  compare  the  results  in  these  five 
types  of  operation  for  gastric  ulcer. 

It  is  specially  suitable  for  ulcers  of  the  pylorus  or  antrum  not 
too  far  removed  from  the  former.  Of  the  12  gastric  cases  3 
were  noted  as  at  the  pylorus,  stenosing  the  latter,  and  7  in  the 
pyloric  portion;  9  were  adherent  posteriorly,  to  the  pancreas 
in  6  and  to  the  mesocolon  in  i.  Vomiting  was  noted  in  10  and 
in  8  it  reheved  the  pain.  Blood  was  present  in  the  vomitus  in 
5.  Loss  of  weight  varied  from  ten  to  thirty  pounds  and 
averaged  sixteen  pounds.  The  age  of  the  12  gastric  cases 
averaged  forty-nine  and  a  half  years  and  ranged  from  twent}- 
five  to  seventy-five  years,  4  of  them  being  sixty-six  or  over. 

In  the  Polya  resections  I  have  almost  always  first  divided 
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the  stomach  on  the  proximal  side  of  the  ulcer.  The  distal  end 
is  then  turned  to  the  right,  which  facilitates  the  division  of  any 
posterior  adhesions.  The  reverse  is  done  in  mesogastric  resec- 
tions on  account  of  greater  ease.  The  end-result  was  a  cure 
in  10  (83.3  per  cent),  improvement  in  2  (16.6  per  cent),  and 
no  report  in  i.  In  other  words  a  good  late  result  was  obtained 
in  100  per  cent  at  an  average  time  of  thirty  and  a  half  months 
after  operation.  One  of  the  2  cases  classed  as  improved  was 
well  for  a  year  until  he  resumed  alcohol,  when  he  had  slight 
stomach  symptoms  and  lost  seventeen  of  the  thirty-seven  pounds 
he  had  gained.  For  the  next  two  years  his  condition  was  satis- 
factory until,  after  sustaining  a  fracture  of  the  base  of  the  skull, 
he  had  some  return  of  slight  gastric  symptoms.  Counting  this 
an  unsatisfactory  result,  the  end  results  were  good  in  91.  6  per 
cent  of  the  cases. 

The  Polya  type  of  operation  has  the  advantage  of  saving 
time  by  combining  in  one  step  the  closure  of  the  stomach  and 
the  gastroenterostomy.  If  time  is  very  important  the  Polya- 
Balfour  technic  has  a  slight  advantage.  The  house  staff  of 
the  second  surgical  division  of  Bellevue  Hospital,  where  the 
majority  of  these  operations  were  done,  has  often  commented 
on  the  smoothness  of  the  convalescence  of  the  patients  after 
Polya  resections.  Most  of  them  have  been  fiuoroscoped  once 
or  several  times,  from  six  months  to  some  years  after  opera- 
tion, and  a  striking  feature  is  the  normal  character  of  the 
emptying  of  the  stomach,  moderately  slowly  and  intermittently, 
and  not  in  the  precipitate  way  of  some  cases  after  gastroenter- 
ostomy. In  fact,  after  a  time,  the  distal  end  of  the  stomach, 
having  contracted  somewhat,  looks  and  acts  much  like  a  large 
pylorus.  The  Polya  type  of  operation  has  given  me  better 
results  than  any  other  operation  for  gastric  ulcer.  There  has 
been  no  mortality  in  this  group. 

Jejunal  or  gastrojejunal  ulcer  has  not  developed  in  any  of 
these  cases  of  gastric  ulcer  which  have  return  records. 

Of  course,  I  am  aware  that  the  number  of  cases  in  these  five 
groups  is  too  small  to  give  accurate  percentage  values  but  not 
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to  indicate  relative  values,  except  perhaps  as  to  excision  with 
the  cautery  or  knife  followed  by  gastroenterostomy. 

The  results  in  the  above  groups  of  cases  indicate  the  following 
conclusions  and  preferences: 

(a)  For  ulcers  three  or  four  or  more  inches  from  the  pylorus 
the  choice  lies  between  excision  and  mesogastric  resection.  On 
account  of  the  better  results  I  prefer  excision  and  gastroenter- 
ostomy except  for  ulcers  with  hour-glass  contraction  and  large 
indurated  ulcers,  especially  those  on  the  posterior  surface. 

(b)  For  ulcers  near  the  pylorus  or  within  three  inches  or  so 
of  it  I  prefer  the  Polya  method.  It  is  easy,  reasonably  rapid 
and  has  given  the  best  results  of  any  method. 

(c)  In  case  the  operation  is  done  in  two  stages  or  a  gastro- 
enterostomy has  previously  been  done,  the  Billroth  II  method 
is  the  rational  procedure,  but  the  two-stage  procedure  is  rarely 
called  for  in  cases  of  ulcer. 

(d)  For  ulcers  at  or  close  to  the  pylorus,  especially  such  as 
cause  a  stenosis,  a  posterior  gastroenterostomy  is  the  simplest 
and  safest  operation,  gives  good  results  and  may  be  the  method 
of  election  for  those  not  experienced  in  resection.  It  is  quite 
possible  for  such  an  operation  to  benefit  or  even  cure  ulcers 
remote  from  the  pylorus. 

(g)  The  possibility  of  cancerous  degeneration  of  a  gastric 
ulcer  would  in  general  lead  to  its  resection  or  excision,  but,  as 
was  long  ago  pointed  out  by  Kocher  and  others,  such  degener- 
ation is  quite  uncommon  in  cases  treated  by  gastrojejunostomy. 
In  view,  however,  of  this  danger,  whether  we  class  it  at  a  high 
percentage  with  some  or  a  low  percentage  with  others,  I  firmly 
believe  in  the  complete  removal  of  gastric  ulcers  by  resection 
or  excision  unless  the  operative  risk  is  greatly  increased  on 
account  of  the  general  or  local  condition  of  the  patient. 


PEPTIC  ULCER-END  RESULTS 


By  JOHN  B.  DEAVER,  M.D. 

PHILADELPHIA,    PA. 


Peptic  ulcer  continues  to  demand  the  attention  of  internist 
and  surgeon  alike,  to  say  nothing  of  the  victims  of  this  annoying 
and  debilitating  condition.  It  is  gratifying,  however,  to  be 
able  to  record  that  surgery  continues  to  offer  the  only  prospect 
of  a  cure  in  an  ever-increasing  number  of  cases.  Of  a  group 
of  600  cases,  50  of  which  were  recently  followed  at  the  Lankenau 
Hospital,  we  learn  that  complete  cures  were  obtained  in  80 
per  cent,  that  is,  entire  relief  of  symptoms  without  any  signs 
of  recurrence.  Some  of  these  patients  were  operated  upon  as 
many  as  sixteen  years  ago.  The  majority,  however,  were 
operated  upon  since  that  time. 

There  is  also  a  class,  comprising  about  16  per  cent  of  the 
cases,  who  are  markedly  benefited  by  operation,  although  still 
suffering  from  an  occasional  attack  of  some  more  or  less  severe 
gastric  disturbance,  but  who  frankly  state  that  these  attacks 
are  entirely  controllable  by  proper  attention  to  diet  and  to 
hygienic  and  regular  modes  of  life.  Taking  the  above  two 
classes  together  it  may  be  said  that  94  per  cent  of  the  cases 
under  consideration  have  been  decidedly  benefited  by  operation. 
This  leaves  the  comparatively  small  number  of  6  per  cent  who 
fail  to  be  relieved  by  surgery. 

The  most  common  cause  for  the  recurrence  of  ulcer  symptoms 
is  marginal  ulcer  or  the  development  of  a  new  ulcer.  As  to 
marginal  ulcer,  I  believe  it  is  the  general  experience  that  the 
unpleasant  sequel  is  to  be  expected  to  take  place  in  from  i  to 
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2  per  cent  of  operated  cases.  Diathesis  seems  to  play  a  part 
in  the  development  of  marginal  ulcer,  since  I  have  observed 
that  it  usually  occurs  in  patients  who  before  operation  presented 
a  very  high  free  as  well  as  a  very  high  total  acidity.  It  is  in 
these  cases  that  persistent  postoperative  treatment  is  par- 
ticularly indicated.  I  have  had  the  experience  of  having  one 
patient  return  three  times  for  the  relief  of  marginal  ulcer. 

Diathesis  also  seems  to  be  a  factor  in  the  persistence  of  ulcer 
s>Tnptoms  after  operation.  But  very  often  it  ma}'  be  due  to 
some  focus  of  infection  residing  more  particularly  in  the  gall- 
bladder or  in  the  appendix.  The  following  is  a  t>'pical  instance. 
The  patient  (No.  3550  20)  was  operated  upon  at  the  Lankenau 
Hospital  September  28,  19 18,  for  ulcer  s}Tnptoms  of  twenty 
years'  standing.  At  the  operation  an  ulcer  was  found  at  the 
fundus  of  the  stomach,  and  excised  through  an  anterior  gastro- 
tomy.  No  other  pathology  was  noted  and  no  other  operation 
was  done'  at  this  time.  The  patient  remained  well  for  two 
years,  following  which  the  ulcer  s>Tnptoms  returned,  accompanied 
by  marked  loss  of  weight.  At  the  second  operation,  November 
24,  1920,  a  crater-like  mass  was  found  at  the  lesser  curvature 
of  the  stomach,  necessitating  a  sleeve  resection  and  an  end-to- 
end  anastomosis.  For  some  reason  the  appendix  was  not 
removed  at  this  time.  Five  days  later  the  patient  developed 
acute  appendicitis,  and  at  operation  an  acute,  perforating, 
gangrenous  appendix  was  removed.  After  this  recovery  was 
uneventful.  This  patient  reported  in  person  to  our  Follow-up 
Clinic  in  January  of  this  year,  entirely  relieved  of  the  conditions 
for  which  the  operations  were  done.  He  was  able  to  return 
to  work  one  month  after  leaving  the  hospital  and  had  practi- 
cally regained  his  health  and  strength. 

Sometimes  patients  who  do  not  benefit  by  operation  report 
a  recurrence  of  bleeding.  Of  course,  in  the  presence  of  a  new 
ulcer  the  cause  for  the  hemorrhage  is  apparent.  Occasionally, 
however,  it  may  be  due  to  focal  infection  from  a  diseased  gall- 
bladder or  a  diseased  appendix  not  removed  at  the  time  of  the 
ulcer  operation,  and  sometimes  also  from  a  pancreatitis  which 
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develops  after  the  original  operation.  Bleeding  following  oper- 
ation for  duodenal  ulcer  upon  the  inner  wall  of  the  second 
portion  of  the  duodenum  where  excision  of  the  ulcer  cannot  be 
made  is  to  be  expected.  I  have  in  mind  a  patient  operated 
upon  in  December,  191 1,  where  the  induration  of  a  duodenal 
ulcer  extended  to  and  involved  the  head  of  the  pancreas.  The 
outer  wall  of  the  duodenum  was  infolded  over  the  ulcer  and  a 
posterior  gastroenterostomy  done.  The  patient  remained  per- 
fectly free  from  symptoms  until  about  three  months  ago,  when 
he  was  seized  with  a  severe  hemorrhage,  vomiting  bright-red 
blood.  The  bleeding  fortunately  yielded  to  medical  measures, 
but  the  ultimate  outcome  is  still  a  matter  of  doubt. 

In  a  few  instances  ulcer  patients  return  for  operation  on 
account  of  intestinal  obstruction.  While  this  may  be  the  result 
of  adhesions,  it  is  more  likely  to  be  caused  by  incarceration 
of  a  knuckle  of  gut  between  the  margins  of  the  anastomosis  and 
the  opening  in  the  transverse  mesocolon.  This,  of  course,  is 
largely  a  matter  of  surgical  technic  which  can  be  avoided  by 
suturing  the  anterior  and  posterior  margins  of  the  opening  of 
the  transverse  mesocolon  into  the  stomach. 

Making  the  operation  suit  the  case  is,  of  course,  an  important 
item  in  the  end-results.  Excision  of  the  ulcer  whenever  possible 
and  a  posterior  gastroenterostomy  is  still,  in  my  opinion,  the 
operation  of  choice.  I  was  able  to  do  this  in  45  per  cent  of  the 
patients  among  those  who  reported  complete  cures.  Excision 
in  some  instances  was  done  with  the  cautery,  but  in  most  it 
was  done  with  the  knife. 

In  certain  cases  in  which  the  stomach  has  lost  its  motility 
and  where  there  is  no  perigastritis,  pyloroplasty  may  be  indi- 
cated, but  none  of  the  cases  in  this  series  of  50  cases  were  so 
treated. 

Radical  operation  for  peptic  ulcer,  especially  for  ulcer  of  the 
stomach,  is  gaining  favor.  This  was  the  choice  in  12  per  cent 
of  the  series  of  cured  cases.  It  consisted  either  of  a  sleeve- 
resection  or  a  pylorectomy  or  a  subtotal  gastrectomy.  One 
of  the  latter  had  been  done  in  1910  and  the  patient  is  still  in 
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perfect  health.  In  our  experience  the  sleeve-resections  cause 
the  least  anxiety. 

There  is  a  tendency  to  minimize  the  value  of  posterior  gastro- 
enterostomy as  of  itself  capable  of  curing  peptic  ulcer  in  many 
cases.  It  certainly  does  procure  complete  relief  of  symptoms 
for  a  period  of  time.  This  is  evidenced  by  the  fact  that  of  the 
cases  in  which  the  ulcer  was  not  excised  and  in  which  only  a 
posterior  gastroenterostomy  was  done,  18  per  cent  reported 
freedom  from  symptoms  for  one  to  five  years  after  operation. 

To  return  to  the  question  of  excision  of  the  ulcer:  Excision, 
of  course,  removes  the  menace  of  hemorrhage,  perforation  and 
finally  of  malignancy.  No  matter  what  the  percentage  of 
malignant  degeneration,  which  in  my  experience  is  high,  may  be, 
it  is  a  menace  that  must  be  reckoned  with,  particularly  as  we 
have  no  means  of  foretelling  which  will  and  which  will  not  ulti- 
mately develop  carcinoma. 

Does  not  the  surgeon  of  experience  well  know  that  by  the 
time  many  if  not  practically  all  ulcer  patients  reach  the  opera- 
ting table  they  have  a  history  of  having  been  cured  medically 
many  times?  Is  not  this  delay,  and  failure  to  recognize  that  only 
by  mechanical  measures  can  the  ulcer  be  gotten  rid  of,  responsible 
for  a  number  of  the  cases  of  engrafted  carcinoma?  It  has  been 
said  the  chronic  ulcer  patient  is  the  property  of  the  internist 
after  having  recovered  from  the  operation.  I  will  not  take 
exception  to  this.  I  do  take  issue,  however,  with  my  colleagues 
who  advise  a  trial  of  medical  treatment  for  the  chronic  ulcer 
patient.  My  experience  has  taught  me  this  is  not  only  useless 
but  encourages  delay  which  is  too  often  dangerous.  A  chronic 
ulcer  is  always  a  chronic  ulcer  until  removed. 

In  conclusion  I  have  no  hesitancy  in  repeating  what  I  have 
on  so  many  occasions  emphasized,  that  the  end-results  are  also 
dependent  on  the  concomitant  treatment  of  other  foci  of  infection, 
particularly  the  appendix  and  the  gall-bladder.  Appendectomy 
is  now  practically  a  routine  procedure  in  my  clinic  in  connection 
with   surgery  for  peptic   ulcer,  while  cholecystectomy  is  done 
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when  the  gall-bladder  is  diseased.     Twelve  per  cent  of  the  cured 
cases  had  this  additional  operation  performed. 

Removal  of  the  gall-bladder  and  the  appendix  at  the  time  of 
the  ulcer  operation  is  attended  by  httle  if  any  additional  risk, 
provided  the  patient  is  in  other  respects  normal,  as  determined 
by  the  various  tests  which  are  familiar  to  all  of  you. 


FACTORS  INFLUENCING  THE  LIFE-EXPECTANCY 

OF  PATIENTS  OPERATED  ON  FOR  GASTRIC 

ULCER 


By  DONALD  C.  BALFOUR,  M.D. 

ROCHESTER,    MINN. 


Three  years  ago  I  presented  before  this  Association  a  paper 
in  which  it  was  shown  that  the  subsequent  death-rate^  in  patients 
operated  on  for  duodenal  ulcer  was  not  greater  than  that  of 
the  general  population  of  similar  age  and  sex,  but  that  it  was 
three  times  as  great  in  patients  operated  on  for  gastric  ulcer. 
It  is  well  known  that  gastric  ulcer  is  a  more  serious  disease  in 
every  respect  than  duodenal  ulcer— because  of  the  disability 
from  the  symptoms  it  produces,  the  danger  from  these  symptoms, 
the  less  response  to  medical  regime  and  the  greater  risk  and  the 
less  satisfactory  results  of  surgical  treatment.  The  fact  that 
the  subsequent  death-rate  in  patients  successfully  operated  on 
for  gastric  ulcer  proved  to  be  three  times  the  death-rate  of  a 
similar  group  of  the  general  population  prompted  me  to  make 
further  investigation,  the  results  of  which  I  desire  to  place 
before  the  Association. 

During  a  period  of  fifteen  years  prior  to  January,  1921,  1280 
patients  with  gastric  ulcer  were  operated  on  in  the  Mayo  Clinic. 
In  this  series  195  deaths  occurred  following  satisfactory  recovery 
from  the  operation.  I  have  endeavored  by  every  possible 
means  to  ascertain  the  causes  of  these  deaths.     The  information 

Subsequent  death  in  this  paper  refers  to  the  deaths  occurring  after  the 
dismissal  of  the  patient  from  the  hospital. 
Am  Surg  24 
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obtained  by  a  review  of  case  histories,  by  correspondence,  by 
reexamination  or  by  further  operation  shows  very  clearly  that 
the  most  important  single  factor  influencing  the  life-expectancy 
of  patients  operated  on  for  gastric  ulcer  is  gastric  cancer.  The 
exact  number  of  deaths  due  to  gastric  cancer  cannot  be 
ascertained,  but  it  easily  constitutes  the  most  common  cause 
of  death.  There  is,  moreover,  little  doubt  that  many  of  the 
deaths  for  which  no  cause  was  given  were  due  to  cancer.  Ex- 
clusive of  these  there  were  75  deaths  from  gastric  cancer,  which 
comprise  about  40  per  cent  of  the  total  number  of  deaths,  and 
the  remainder  in  which  the  cause  is  known  are,  with  few 
exceptions,  due  to  causes  independent  of  the  stomach.  Gastric 
cancer  then  may  well  be  regarded  as  the  factor  most  worthy 
of  consideration,  necessitating  a  review  of  the  preoperative 
history  of  the  patient,  the  character  of  the  gross  lesion  found 
at  operation,  the  microscopic  picture  of  the  lesion  and  the 
operative  method  used  in  dealing  with  the  lesion. 

Patients  who  subsequently  died  of  gastric  cancer  may  be 
divided  into  two  groups:  Those  in  whom  the  lesion  was  not 
removed  and  those  in  whom  the  lesion  was  removed.  In  the 
first  group  there  is  a  striking  similarity  in  the  description  of 
the  lesions  found  at  operation,  all  conforming  more  or  less  to 
the  following  operative  record:  "Large  ulcer  of  the  posterior 
wall,  adherent  to  the  pancreas,  involving  too  much  of  the  stomach 
and  too  firmly  adherent  to  warrant  the  risk  of  removal.  Ulcer 
may  be  malignant  but  unable  to  get  a  specimen  for  examination. 
Glands  inflammatory.  Posterior  gastroenterostomy."  Such 
cases  have  been  classified  in  the  Clinic  as  ulcer,  but  the  fact 
that  40  patients  succumbed  to  gastric  cancer  within  two  years 
of  operation  shows  with  little  doubt  that  the  condition  was 
cancer  at  the  time  of  operation  and  should  have  been  classified 
as  gastric  cancer  or  cancer  on  ulcer,  depending  on  the  duration 
and  character  of  the  symptoms  previous  to  operation.  As  a 
contribution  to  the  ever-interesting  subject  of  the  liability  of 
ulcer  to  cancer  degeneration,  I  would  point  out  that  the  patients 
who  died  of  cancer  following  gastroenterostomy  or  other  indirect 
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operations  for  supposed  ulcer  presented  a  history  of  gastric  ulcer 
for  an  average  of  five  and  eight- tenths  years  before  operation. 
These  cases,  at  least,  should  be  removed  from  the  benign  gastric 
ulcer  group,  and  this  deduction  alone  makes  a  very  material 
difference  in  the  life-expectancy  statistics  which  have  been 
reported. 

A  few  cases  suggest,  because  of  the  long  time  between  operation 
and  death  from  cancer,  that  malignancy  may  have  developed  in 
the  ulcer  after  the  gastroenterostomy.  The  rate  of  growth  of 
gastric  cancer  is  so  variable,  however,  that  it  would  be  unwise 
to  hold  a  positive  opinion  concerning  such  cases.  There  are, 
however,  two  clear  indications  for  dealing  radically  with  these 
large  ulcers,  namely,  the  ulcer  may  be  already  malignant  or  it 
may  take  on  malignant  changes  if  it  is  not  removed. 

Since  it  is  often  impossible  to  determine  from  the  history  or 
any  preoperative  tests,  or  even  from  operation,  whether  these 
large  ulcers  are  malignant,  and  since  it  is  only  in  the  subsequent 
course  of  these  cases  that  the  real  character  of  an  unremoved 
lesions  becomes  apparent,  radical  removal  is  essential.  Radical 
removal  of  these  large  ulcers  means,  however,  a  considerably 
increased  operative  risk;  but  such  treatment  would  be  justified 
because  the  subsequent  death-rate  following  gastroenterostomy 
alone  in  such  cases  is  at  least  25  per  cent.  Inasmuch  as  the 
ulcers  are  often  too  large  for  the  safe  operation  of  local  excision 
and  gastroenterostomy,  partial  gastrectomy  must  be  employed 
in  order  to  deal  adequately  with  the  lesion.  When  the  ulcers 
are  near  the  pyloric  end  of  the  stomach  pylorectomy  may  be 
performed,  restoring  gastrointestinal  continuity  by  Billroth 's 
Xo.  2  or  by  Polya  's  method,  depending  on  the  ease  of  approxi- 
mation of  the  jejunum  and  the  stomach.  Unfortunately  the 
desirable  practice  of  widely  resecting  large  ulcers  cannot  be 
applied  in  all  cases,  because  of  their  fixation,  size  and  situation 
or  the  condition  of  the  patient.  Patients  in  whom  the  lesion 
is  irremovable  and  in  whom  time  only  will  reveal  the  nature  of 
the  lesion  should  be  placed  in  a  deferred  classification. 

Summing  up  the  management  in  this  group  of  large  ulcers 
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it  may  be  said  that  while  gastroenterostomy  alone  gives  fairly 
good  results  for  the  ulcer  which  has  not  undergone  malignant 
change  the  impossibility  of  determining  the  question  of  malignant 
invasion  at  the  operating  table  makes  wide  excision  of  such 
ulcers  of  first  importance. 

In  the  group  of  cases  in  which  the  ulcer  was  removed  there 
were  130  partial  gastrectomies  with  4  (or  3  per  cent)  subse- 
quent deaths  from  cancer,  296  cautery  excisions  and  gastro- 
enterostomies with  10  (or  3.3  per  cent)  subsequent  deaths  from 
cancer,  172  knife  excisions  and  gastroenterostomies  with  11 
(or  6  per  cent)  subsequent  deaths  from  cancer  and  56  sleeve 
resections  with  no  subsequent  deaths  from  cancer  reported. 
The  low  mortality  rate  from  partial  gastrectomy  is  marred  by 
the  fact  that  the  subsequent  death-rate  from  all  causes  following 
this  operation  is  18  per  cent,  as  compared  with  7.5  per  cent  for 
knife  or  cautery  excision  with  gastroenterostomy  and  5.12  per 
cent  for  segmental  resection. 

Broders  has  kindly  examined  the  available  specimens  from 
patients  who  subsequently  died  from  cancer  which  were  classified 
as  ulcer  by  the  pathologist  at  the  time  of  operation.  He  finds, 
after  studying  a  large  number  of  areas  from  each  specimen, 
that  there  is  evidence  of  malignant  change  in  about  50  per  cent. 
This  not  only  illustrates  the  difficulty  of  detecting  early  invasion 
of  an  ulcer  by  cancer,  but  emphasizes  again  the  necessity  of 
most  painstaking  search  of  every  gastric  ulcer  for  evidences  of 
cancer  degeneration.  The  difficulties  of  explaining  these  deaths 
from  cancer  are  made  greater  by  the  fact  that  we  do  not  know 
the  incidence  of  cancer  in  the  stomach  from  which  a  benign 
ulcer  has  been  removed. 

The  lesson  to  be  learned  from  the  group  of  cases  in  which  the 
lesion  was  small  enough  to  be  subjected  to  excision  by  knife 
or  cautery  and  followed  by  gastroenterostomy  is  not  clear. 
Since  the  death-rate  from  cancer  is  3  per  cent  after  partial 
gastrectomy,  3.3  per  cent  after  cautery  excision,  6  per  cent  after 
knife  excision  and  o  per  cent  after  sleeve  resection,  the  evidence 
certainly  is  in  favor  of  the  last  operation.     In  the  Mayo  Clinic, 
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however,  the  segmental  resections  have  usually  been  made  in 
cases  in  which  ulcers  are  favorably  situated  and  have  more  or 
less  hour-glass  contraction,  so  that  the  applicability  of  the 
operation  is  limited  and  the  results,  therefore,  good.  Local 
excision  followed  by  gastroenterostomy  for  all  other  small 
ulcers  seems  now  to  be  well  established.  With  regard  to  the 
method  of  excision  the  cautery  has  many  advantages,  and  I 
should  like  to  direct  attention  to  the  method  of  employing  the 
cautery  which  Sistrunk  has  introduced  in  the  Clinic.  Instead 
of  burning  out  the  ulcer,  as  I  originally  suggested,  he  exc"ses 
the  entire  ulcer  with  the  cautery  knife;  this  secures  the  ulcer 
for  microscopic  examination,  and  the  heat  may  be  effectively 
employed  in  thoroughly  searing  the  edges  of  the  incision. 
Although  the  risk  accompanying  this  method  may  be  slightly 
greater  than  in  the  usual  procedure,  I  believe  it  is  the  best 
technic  to  use  when  the  ulcer  area  can  be  satisfactorily  mobilized. 
Gastric  cancer  then  is  the  chief  factor  to  be  reckoned  with  in 
estimating  the  life-expectancy  of  patients  operated  on  for  gastric 
ulcer.  The  evidence,  however,  indicates  that  in  almost  all 
of  these  deaths  from  cancer  the  lesion  had  already  undergone 
malignant  changes  at  the  time  of  operation.  For  this  reason 
60  cases  should  be  omitted  from  this  series  in  reckoning  the  life- 
expectancy  of  patients  operated  on  for  benign  gastric  ulcer. 
On  this  basis  their  life-expectancy  is  considerably  better  than 
hitherto  reported  and  the  subsequent  death-rate  instead  of 
being  three  times  the  death-rate  of  the  general  population  of 
similar  age  and  sex  is  less  than  twice  the  rate. 
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The  impossibility  of  distinguisiiing  between  benign  ulcer  and 
carcinoma  of  the  stomach  without  microscopic  examination 
makes  some  form  of  removal  of  the  ulcer  necessary.  If  the 
ulcer  is  large  or  is  high  on  the  body  of  the  stomach,  if  there  are 
multiple  ulcers,  or  if  there  is  hour-glass  constriction,  resection 
in  continuity  is  often  the  most  simple  operative  procedure. 
This  operation,  also  called  transverse,  sleeve,  or  midgastric 
resection,  is  particularly  adapted  to  ulcer  with  hour-glass  de- 
formity, as  it  removes  the  lesion  and,  at  the  same  time,  relieves 
the  obstruction.  While  it  results  in  the  removal  of  more  of 
the  wall  of  the  stomach  than  by  simple  excision,  less  is  usually 
removed  than  by  other  forms  of  resection. 

Attention  has  been  called  to  the  fact  that  a  stomach  in  which 
sleeve  resection  has  been  performed  will  empty  better  than  one 
in  which  a  V-shaped  excision  has  been  made;  this  has  been 
borne  out  by  experimental  results.  The  reason  for  this  was  a 
matter  of  conjecture  for  a  long  time.  Alvarez,  in  1919,  explained 
it  as  follows:  The  contraction  wave  starts  at  the  cardia  and 
passes  along  both  curvatures  to  the  pylorus;  in  order  that  the 
stomach  may  empty  completely  the  weaves  of  the  two  curvatures 
must  reach  the  pylorus   at   the    same    time.      Sometimes    the 
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arrival  of  one  wave  at  the  pylorus  seems  to  block  the  advance 
of  the  wave  on  the  other  curvature;  therefore,  if  part  of  one 
curvature  is  removed  without  removing  the  corresponding  part 
of  the  opposite  curvature  the  wave  of  one  side  will  reach  the 
pylorus  before  that  of  the  other,  and  thus  poor  emptying  will 
result.  Alvarez,  therefore,  recommended  the  removal  of  a  sleeve 
which  is  longer  on  the  greater  curvature  than  on  the  lesser. 

The  portion  of  the  stomach  removed  is  often  the  part  richest 
in  acid-secreting  glands,  namely,  the  prepyloric,  and  theoretically 
this  removal  should  result  in  lowering  the  acidity.  Five  of  our 
patients  had  test  meals  before  and  after  operation.  The  average 
time  elapsing  between  the  resection  and  the  test  made  after 
operation  was  twenty-one  months.  The  average  readings 
before  operation  were:  total  acidity,  53;  free  hydrochloric 
acid,  43.  The  average  readings  after  operation  were:  total 
acidity,  39;  free  hydrochloric  acid,  29,  an  average  reduction 
of  14  in  total  acidity  and  14  in  free  hydrochloric  acid.  This  is 
a  very  small  series  and  a  positive  conclusion  should  not  be 
drawn  from  it.  DeQuervain  and  Faulhaber  and  Redwitz  re- 
ported a  decrease  in  acidity  following  sleeve  resection.  Other 
factors  besides  the  removal  of  the  acid-secreting  mucous 
membrane  may  be  concerned  in  lowering  the  acidity,  for  the 
acidity  is  always  reduced  after  the  excision  of  a  duodenal  ulcer, 
which  does  not  disturb  the  gastric  mucous  membrane. 

Various  surgeons  have  advocated  sleeve  resection;  others 
have  condemned  it,  and  while  a  fairly  large  series  of  such 
operations  have  been  reported  from  Germany  the  procedure 
has  never  been  popular.  First,  it  is  considered  more  difficult 
technically  than  simple  excision,  but  we  are  inclined  to  believe 
that  it  may  often  be  performed  with  less  difficulty  than  a  V- 
shaped  excision  and  gastro-enterostomy.  Other  objections  have 
been  made,  namely,  that  the  short  lesser  curvature  is  still  further 
shortened,  that  it  is  necessary  to  make  the  resection  too  close 
to  the  ulcer  on  the  lesser  curvature,  and  that  too  much  of  the 
normal  wall  of  the  stomach  is  sacrificed.  The  chief  adverse 
criticism  is  that  hour-glass  constriction  often  follows. 
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Payr,  in  1910,  recommended  sleeve  resection  in  ulcers  of  the 
body  of  the  stomach.  Riedel  recommended  it  in  ulcers  of  the 
pars  media,  and  in  191 2  reported  the  condition  of  18  patients 
who  had  been  operated  on  from  three  to  eleven  years  previously. 
Four  were  completely  cured  and  14  were  perfectly  w^ell,  with 
the  exception  that  they  were  unable  to  eat  certain  heavy  foods. 
Von  Eiselsberg,  in  1914,  said  that  it  is  the  operation  of  choice 


Fig.  I. — Case  94543.     Stomach  before  sleeve  resection,  showing  the  niche 
of  a  gastric  ulcer  on  the  posterior  wall,  with  a  wavy  contracture  of  the  greater 

curvature. 


if  the  ulcer  is  situated  at  a  distance  from  the  pylorus  or  has 
involved  neighboring  organs.  He  had  performed  the  operation 
in  1 7  cases  without  secondary  ulcer  or  other  unfavorable  sequelae. 
Downs,  in  191 7,  asserted  that  he  considered  sleeve  resection 
the  ideal  operation  for  hour-glass  stomach  if  the  pylorus  is  not 
stenosed.  He  reported  5  cases,  in  3  of  which  the  results  were 
perfect.     One  patient  continued  to  have  trouble  and  one  died 
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of  pneumonia  on  the  sixth  day.  Kloiber,  in  1920,  reported 
results  following  operation  on  i8  patients  who  had  been  examined 
from  two  to  four  years  afterward.  Seventy-two  and  two- 
tenths  per  cent  were  completely  cured.  Deaver  and  Reimann, 
in  192 1,  recommended  the  operation  for  large  ulcers  in  the 
middle  of  the  stomach  or  to  the  left  of  the  middle,  but  advised 
gastro-enterostomy  in  addition.  Wilensky,  in  192 1,  said  that 
the  functional  results  of  sleeve  resection  are  quite  superior  to 
those  of  V-shaped  excision  and  recommended  it  for  ulcers  in  or 


Fig.  2. — Case  94543.     Photograph  of  specimen  showing  multiple  ulcers 


near  the  middle  segment  of  the  stomach.  Lecene,  in  192 1, 
reported  5  cases  in  which  operation  had  been  performed  from 
seven  to  eleven  years  previously.  Three  of  the  patients  had 
not  had  symptoms  after  operation  and  the  other  2  had  had 
slight  symptoms  lasting  only  a  short  time.  DeQuervain,  in 
1922,  reported  90  per  cent  of  cures  following  his  sleeve  resections. 
On  the  other  hand,  Faulhaber  and  Redwitz,  in  1914,  in  their 
experimental  work,  found  in  every  instance  constriction  of  the 
body  of  the  stomach  when  heahng  was  complete.     Woolsey, 
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in  192 1,  reported  that  his  results  with  sleeve  resection  were  not 
so  good  as  with  some  other  operations,  but  he  thought  this  was 
to  be  expected  because  of  the  type  of  cases  in  which  it  had  been 
employed.  Moynihan,  in  1920,  mentioned  that  Billington 
had  had  poor  results  with  sleeve  resection,  and  in  192 1  he  reported 
that  the  end-results  were  not  satisfactory  and  he  had  not  used 
the  method  for  years.  Moynihan  also  mentioned  that  Kiimmel 
had  10  cases  in  which  hour-glass  stomach  had  resulted.  Von 
Schmieden,  in  192 1,  recommended  excision  and  reconstruction 
of  the  lesser  curvature  rather  than  sleeve  resection. 

Results  Obtained  during  a  Period  of  Fourteen  Years. 
From  1908  to  1922,  90  sleeve  resections  were  performed  in  the 
Mayo  Clinic:  i  for  angioma,  i  for  lymphosarcoma,  32  for 
carcinoma  and  56  for  benign  gastric  ulcer  (Table  I).  Since 
gastric  ulcer  occurs  three  times  as  often  in  men  as  in  women  it 
is  remarkable  that  these  operations  for  ulcer  were  performed  on 
37  women  and  19  men. 


table  I.— sleeve 

resections 

Men. 

Women. 

Average  age, 
years. 

Angioma 

Lymphosarcoma                    

Carcinoma     ....            .... 

Ulcer 

I 

23 
19 

I 

9 

37 

67 
30 

53 
43 

The  patient  with  angioma  on  whom  sleeve  resection  was 
performed  is  now  alive  and  without  gastric  complaint  two  years 
after  operation.  The  patient  with  lymphosarcoma  died  of 
recurrence  ten  months  after  operation. 

In  2  of  the  32  patients  with  carcinoma  it  was  necessary  to 
resect  the  colon  at  the  time  of  the  sleeve  resection;  in  one  a 
gastro-enterostomy  was  necessary  and  in  one  a  pyloroplasty. 
In  this  group  there  were  4  operative  deaths.  This  is  a  slight 
improvement    on    the    average    operative    mortality    from    all 
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resections  of  the  stomach  for  carcinoma  performed  in  the  Chnic 
from  1897  to  1922.  Two  of  the  operative  deaths  were  due  to 
general  peritonitis  and  2  to  pneumonia.  One  of  the  patients 
who  died  from  peritonitis  also  had  a  resection  of  the  colon.  Of 
the  remaining  28  patients  i  could  not  be  traced  and  12  are 
still  living  and  without  recurrence;  3  of  these  were  operated  on 
in  192 1.     The  time  since  operation  on  the  other  9  living  patients 


Fig.  3. — Case  94543.  Three  months  after  sleeve  resection.  Xote  sHght 
contracture  of  the  greater  cur\'ature  at  the  line  of  anastomosis,  not,  properly 
speaking,  an  hour-glass  deformity. 


ranges  from  two  years  and  seven  months  to  nine  years  and 
eight  months;  in  other  words,  37  per  cent  of  the  patients  who 
survived  operation  and  who  have  been  traced  are  alive  and 
well  at  least  two  and  one-half  years  after  operation.  The  cause 
of  death  is  not  known  of  4  of  the  15  patients  who  have  died 
after  leaving  the  Clinic;  i  died  of  uremia  and  10  of  recurrence. 
The  length  of  life  after  operation  in  the  latter  group  ranged 
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from  thirteen  months  to  five  years;  the  average  twenty-seven 
months.  None  of  the  patients  in  whom  glandular  involve- 
ment was  found  at  operation  is  alive  (Table  II) . 

TABLE    II.  — SLEEVE    RESECTIONS    FOR    CARCINOMA;  THIRTY-TWO 

CASES 

Patients. 

Operative  deaths 4 

No  information i 

Died  from  recurrence  (from  thirteen  months  to  five  years  after 
operation,  average  time  twenty-seven  months)        .      .      .      .      10 

Died  from  other  causes -      •        5 

Still  living .12 

Total 32 

As  a  group  the  56  patients  on  whom  resections  in  continuity 
were  performed  because  of  benign  ulcer  represent  serious  surgical 
problems.  Thirteen  patients  had  single  ulcers  without  per- 
foration or  hour-glass  constriction;  18  had  single  ulcers  which 
had  perforated;  7  had  single  ulcers  with  hour-glass  constriction; 
5  had  single  ulcers  which  had  perforated  and  caused  hour-glass 
constriction;  5  had  multiple  ulcers  without  perforation  or 
hour-glass  constriction;  5  had  multiple  ulcers  one  or  more  of 
which  had  perforated;  in  3  of  these  duodenal  ulcers  were  also 
present  and  3  had  multiple  ulcers  with  hour-glass  constrictions 
(Table  III) .  In  8  instances  pyloroplasty  was  performed  besides 
the  sleeve  resection,  in  i  instance  gastro-enterostomy  and  in  i 
resection  of  the  colon  and  pyloroplasty. 


TABLE   III.  — TYPE    OF   ULCER 

Patients. 

Single  ulcer  without  perforation  or  hour-glass  constriction    .      .  13 

Single  perforated  ulcer 18 

Single  ulcer  with  hour-glass  constriction 7 

Single  ulcer  with  perforation  and  hour-glass  constriction       .      .  5 

Multiple  ulcers  without  perforation  or  hour-glass  constriction    .  5 

Multiple  ulcers  with  perforation 5 

Multiple  ulcers  with  hour-glass  constriction      ...  .3 

Total 56 
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In  the  group  of  patients  having  benign  ulcer  there  were  3 
operative  deaths.  This  is  shghtly  higher  than  the  average 
mortahty  (4  per  cent)  in  the  cases  of  gastric  ulcer  in  which 
operation  was  performed  from  1906  to  1922,  but  the  cases  in 
which  resection  in  continuity  was  performed  represent  much 
more  serious  surgical  risks  than  the  average  cases  of  gastric 
ulcer.  One  of  the  operative  deaths  was  due  to  hemorrhage,  i 
to  pneumonia,  and  i  to  peritonitis.  A  fourth  patient  died  after 
leaving  the  Clinic.  Four  of  the  56  patients  have  been  operated 
on  less  than  one  year.  Of  the  remaining  48  patients,  infor- 
mation has  been  obtained  at  least  one  year  after  operation  from 
41  (85  per  cent).  Fifteen  of  these  patients  report  that  they 
are  completely  relieved  and  14  that  they  are  relieved  with  the 
exception  of  some  slight  complaint;  that  is,  70  per  cent  of  the 
patients  traced  are  cured.  The  percentage  is  undoubtedly 
higher  than  this,  for  if  patients  are  having  trouble  they  are 
quite  apt  to  answer  questions  with  regard  to  their  condition. 
These  29  cures  include  3  eight-year,  i"  seven-year,  2  six-year, 

4  five-year,  9  four-year,  2  three-year,  and  3  two-year  cures  and 

5  cures   between   one    and    two   years.     The.  length   of   time 
between  operation  and  the  last  report  averages  four  years. 

Six  (14  per  cent)  of  the  41  patients  traced  reported  that  they 
were  improved  by  the  operation  but  that  they  did  not  con- 
sider themselves  cured.  Six  patients  reported  that  the  operation 
was  not  satisfactory.  One  said  that  he  had  had  no  relief  from 
the  operation.  One  patient  returned  sLx  years  after  operation 
and  a  diagnosis  was  made  of  recurring  ulcer.  One  patient 
had  had  a  gastro-enterostomy  fifteen  years  before  the  sleeve 
resection  without  relief.  Ten  months  after  the  sleeve  resection 
she  began  to  have  severe  epigastric  pain  and  vomited.  Five 
months  later,  exploration  was  performed  at  the  Clinic  and  a 
gastrojejunal  ulcer  found.  There  was  no  contraction  at  the 
site  of  the  sleeve  resection.  The  gastrojejunal  ulcer  was  excised, 
the  gastro-enterostomy  cut  off  and  a  pyloroplasty  made.  Eigh- 
teen months  afterward  the  patient  reported  that  she  was  almost 
completely  relieved,   but  four  years  afterward   that  she  was 
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having  just  as  much  trouble  as  before  the  operation.  Complete 
examination  of  the  stomach  at  this  time,  including  roentgeno- 
grams, was  negative.  On  3  of  the  6  patients  on  whom  the 
operation  had  not  been  satisfactory  it  was  necessary  to 
perform  gastro-enterostomy  later.  In  i  instance  the  operation 
was  performed  one  year  after  the  sleeve  resection  because 
of  an  ulcer  in  the  suture  line  on   the   lesser    curvature.     In   i 


Fig.  4. — Case  94543.     Six  months  after  sleeve  resection.     Note  that    the 
stomach  has  increased  greatly  in  size. 

an  anterior  gastro-enterostomy  was  performed  one  year  after 
the  sleeve  resection  because  of  adhesions  to  the  liver  and 
pancreas  with  obstruction,  and  in  i  a  posterior  gastroenter- 
ostomy was  performed  five  years  after  sleeve  resection  because 
of  obstruction  in  the  vicinity  of  the  pyloroplasty  which  was  made 
at  the  time  of  the  sleeve  resection.  The  poor  result  in  this  case 
may  have  been  due  to  the  pyloroplasty.  Thus  more  than  70  per 
cent  of  the  patients  are  cured,  14  per  cent  improved  and  14  per 
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cent  report  unsatisfactory  results  (Table  IV) .  These  percentages 
compare  favorably  with  the  results  obtained  in  calloused  ulcer 
of  the  posterior  wall  treated  by  excision  and  gastro-enterostomy, 
namely,  60.8  per  cent  cured,  32.5  per  cent  relieved,  and  6.9  per 
cent  unimproved. 

TABLE    IV.  — SLEE\'E    RESECTIONS    FOR   ULCER 

Patients. 

Operative  deaths 3 

Deaths  since  leaving  the  cUnic i 

Operation  less  than  one  year 4 

Not  traced 7 

Cured  by  operation 29 

Improved  by  operation 6 

Operation  unsatisfactory' 6 

Total 56 

Fifteen  patients  were  examined  by  the  roentgen  ray  at  periods 
varying  from  one  month  to  six  years  after  operation.  The 
stomach  was  found  to  be  practically  normal  in  shape,  size  and 
position.  In  5  (33  per  cent)  there  was  a  slight  hour-glass  con- 
striction corresponding  to  the  site  of  resection  We  had  occasion 
to  explore  6  patients  who  had  had  sleeve  resections  from  one 
to  five  years  previously.  In  5  of  these  roentgenograms  had 
shown  constriction  at  the  site  of  the  anastomosis,  but  at  operation 
no  such  narrowing  could  be  found  in  any  of  the  6  cases.  The 
shadow  seen  in  the  roentgenograms  in  the  5  cases  was  prob- 
ably scar  contraction  or  spasm.  Such  spasm  is  relaxed  by 
anesthesia,  which  would  account  for  the  absence  of  the  con- 
striction at  exploration. 

The  death-rate  in  the  first  four  years  after  operation  for 
duodenal  ulcer  is  practically  normal,  while  after  operation  for 
gastric  ulcer  it  is  three  times  normal.  W.  J.  Mayo  has  pointed 
out  that  some  of  the  patients  believed  to  have  gastric  ulcer  must 
have  had  gastric  cancer.  In  any  large  series  of  excisions  of 
gastric  ulcer  some  of  the  patients  will  probably  develop  cancer 
of  the  stomach.  So  far  as  we  know  none  of  our  patients  has 
developed  gastric  cancer  following  resection  in  continuity  for 
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benign  ulcer,  but  in  many  instances  following  other  forms  of 
excision  second  operation  revealed  cancer. 

Indications  for  Sleeve  Resection.  Cases  in  which  sleeve 
resection  had  been  performed  were  studied  for  the  purpose  of 
determining  the  immediate  and  ultimate  results  of  this  operation 
as  compared  with  others.  It  is  apparent  that  this  type  of 
operation  is  not  suitable  for  all  cases;  however,  we  believe  it 
is  the  operation  of  choice  in  certain  cases,  and  in  view  of  the 
fact  that  favorable  results  were  obtained  in  our  series,  we  are 
inclined  to  believe  that  it  can  be  employed  to  advantage  more 
often  than  formerly.  While  gastro-enterostomy  is  usually  all 
that  is  necessary  in  cases  of  duodenal  ulcer  it  is  not  sufficient 
in  gastric  ulcers  for  two  reasons:  First,  the  lesion  in  the  stomach, 
although  apparently  benign,  may  be  malignant  and  therefore 
must  be  removed  or  destroyed;  Second,  it  is  known  that  simple 
V-excision  of  a  gastric  ulcer  may,  at  times,  interfere  with  peri- 
stalsis and  result  in  almost  complete  retention.  Therefore,  as 
a  rule,  it  is  necessary  to  make  a  gastro-enterostomy  and  cauterize 
or  excise  the  ulcer  too.  This  plan  is  probably  the  better  one 
to  follow  in  most  cases,  although  there  are  certain  times  when, 
as  a  result  of  the  V-excision  of  the  ulcer  and  closure  of  the  open- 
ing, a  very  marked  deformity  is  produced  in  the  contour  of 
the  stomach.  This  is  more  likely  to  occur  when  the  ulcer  is 
large  and  is  on  the  posterior  wall,  and  particularly  if  the  lesion 
is  in  the  cardiac  end  of  the  stomach.  We  believe  that  the 
lesion  is  more  likely  to  be  removed  thoroughly  by  sleeve  re- 
section than  by  excision.  It  is  not  always  possible  to  deter- 
mine the  character  of  the  ulcer  at  the  time  of  its  removal,  and 
if  it  is  malignant  the  sleeve  resection  would  seem  to  be  the  more 
logical  procedure.  If  the  lesion  is  on  the  cardiac  side  it  is 
apparent  that  the  main  part  of  the  stomach  will  be  on  the 
pyloric  side,  so  that  any  operation  which  would  remove  the 
pylorus  would  necessarily  remove  the  larger  part  of  the  stomach. 
Preservation  of  this  part  of  the  stomach  does  not  seem  to  favor 
recurrence.  In  none  of  our  patients,  so  far  as  we  know,  did 
malignancy  occur  in  this  portion  of  the  stomach. 
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In  cases  in  which  the  ulcer  is  large,  indurated,  and  in  the 
central  or  cardiac  third  of  the  stomach  a  sleeve  resection  can 
be  performed  with  less  technical  difficulty  than  excision  and 
gastro-enterostomy,  or  any  other  form  of  resection  except  the 
Balfour  cautery  operation.  There  is  less  actual  operating 
than  in  any  other  procedure  and  usually  the  technical  steps  can 


Fig.  5.— Case  222404.     Gastric  ulcer.     Hour-glass  stomach. 

be  carried  out  more  accurately.  The  stomach  is  so  well  supplied 
with  vessels  and  nerves  from  each  side  that  almost  any  part  or 
quadrant  can  be  removed  with  the  assurance  that  healing 
will  occur  without  difficulty.  In  none  of  our  cases  was  there 
necrosis  of  the  gastric  wall  or  giving  away  of  the  suture  line. 
In  some  of  the  cases  the  open  end  in  one  segment  of  the  stomach 
Am  Surg  25 
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was  at  least  twice  the  diameter  of  the  opposite  segment  and 
it  was  necessary  to  plan  the  anastomosis  to  make  these  join 
properly,  yet  the  healing  was  not  interfered  with.  If  the  lesion 
is  near  the  pylorus  the  result  of  this  type  of  excision  may  not  be 
so  satisfactory.  In  a  few  of  our  cases  in  which  the  stomach 
was  removed  almost  to  the  pylorus  it  was  necessary  later  to 
make  a  gastroenterostomy.     In  some  instances   the  resection 


Fig.  6.— Case  222404.     (Same  case  as  Fig.  5).     Stomach  four  years  after 
sleeve  resection.     Considered  normal  roentgenologically. 

was  practically  a  Billroth  No.  i;  in  others,  an  attempt  was 
made  to  enlarge  the  pylorus  by  performing  a  plastic  operation 
as  well  as  a  resection.  In  some  of  these  the  results  were  satis- 
factory, in  others  the  stomach  did  not  function  properly.  It 
is  possible  that  with  technical  changes  operations  of  this  type 
may  be  made  more  suitable  for  pyloric  lesions. 

The  principal  objections  to  sleeve  resection  are  that  it  removes 
too  much  of   the  unaffected  gastric  wall  and  that  it  is  often 
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followed  by  contraction  which  results  in  hour-glass  deformity. 
If  the  tumor  is  malignant  there  can  be  no  objection  to  wide 
excision  of  the  lesion,  but  if  it  is  benign  as  much  good  tissue 
should  be  preserved  as  is  compatible  with  good  results.  For 
this  reason  we  believe  it  is  best  not  to  employ  the  procedure 
for  small  ulcers.  If  the  ulcer  is  large,  the  deformity,  will  often 
be  less  following  a  sleeve  resection  than  following  excision  and 
gastro-enterostomv. 


Fig.  7. — Case  353745.     One  year  after  sleeve  resection.     Xo  evidence  of 
recurrence.     Normal  roentgenologically. 

We  have  been  impressed  with  the  extremely  good  functional 
end-results  in  our  series  of  cases.  In  some  cases  there  seems 
to  be  a  contraction  at  the  site  of  the  union.  As  time  passes  we 
are  having  opportunities  to  examine  these  patients  at  longer 
intervals '  after  operation  and  our  findings  indicate  that  the 
objection '  to  sleeve  resection  has  been  exaggerated.  We  are 
even  doubtful  in  some  instances  if  the  contraction  sometimes 


388  JUDD,  LYONS:  RESECTION  OF  BODY  OF  STOMACH  FOR  ULCER 

seen  in  the  roentgenograms  is  a  real  deformity  or  that  it  inter- 
feres with  the  normal  function  of  the  stomach.  In  any  event 
in  no  other  group  of  cases  have  we  had  better  functional  results 
(Figs.  I  to  8). 


"A  iZf-ig!::  mk 


Fig.  8. — Case  249122.  Hour-glass  stomach.  Ulcer  and  hour-glass  at 
operation;  sleeve  resection.  Roentgenogram  two  years  later  showed  a  normal 
stomach. 

Discussion  of  Technic.  The  first  technical  step  in  the 
operation  consists  of  separating  the  lesion  from  the  surround- 
ing structures.  Often  the  lesion  is  attached  to  the  pancreas, 
a  small  piece  of  which  may  be  excised  with  the  lesion.  We  have 
done  this  in  a  number  of  instances  with  apparently  no  ill  effect. 
In  certain  cases  it  is  best  to  divide  the  stomach  above  or  below 
the  lesion  before  dissecting  it  free. 
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After  the  stomach  has  been  freed  the  gastrohepatic  omentum 
is  dissected  away  from  the  lesser  curvature  for  a  sufhcient  space 
and  the  gastrocoHc  omentum  is  separated  from  the  greater 
curvature;  the  amount  of  separation  will  depend  on  the  location 
and  suspected  character  of  the  lesion. 

The  area  to  be  removed  is  clamped  between  two  large  Payr 
clamps.  Rubber-guarded  clamps  are  used  to  prevent  soiling 
from  the  gastric  contents  as  the  segment  is  cut  away  with  the 
cautery.  These  clamps  are  then  put  on  each  segment  of  stomach 
just  beyond  the  large  crushing  clamps,  which  are  then  removed 
and  the  two  segments  joined.  Two  rows  of  catgut  sutures  are 
used  to  approximate  the  mucous  membrane,  the  muscular  is, 
and  the  peritoneal  layers,  and  the  anastomosis  is  completed 
by  one  row  of  interrupted  silk  sutures.  The  angles  at  the 
lesser  and  greater  curvatures  are  supported  by  suturing  the 
several  parts  of  the  severed  omentum  over  them. 

Conclusions.  In  cases  of  carcinoma  of  the  stomach  the 
results  from  sleeve  resection  are  as  satisfactory  as  from  any 
other  form  of  operation. 

Sleeve  resection  is  well  suited  for  some  ulcers  high  on  the 
body  of  the  sfomach,  for  large  perforated  ulcers,  and  for  multiple 
ulcers.     It  is  the  ideal  procedure  in  hour-glass  stomachs. 

The  danger  of  hour-glass  constriction  following  sleeve  re- 
section has  been  exaggerated. 

The  functional  results  of  this  operation  are  very  satisfactory. 
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ACUTE   PERFORATIONS    OF    STOMACH   AND    DUO- 
DENUM:  WITH  A  REPORT  OF  SIXTY  CASES 


By  CHARLES  L.  GIBSON,  M.D. 

NEW   YORK 


A  STUDY  of  the  results  of  operations  for  perforations  of  the 
stomach  and  duodenum  shows  very  conclusively  the  value  of 
prompt  recognition  and  relief  of  this  condition. 

The  60  cases  reported  have  been  treated  on  the  first  surgical 
division  of  the  New  York  Hospital  from  February  i,  19 13,  to 
April  30,  1922.  The  operators  have  been  Drs.  Gibson,  Lee, 
Hitzrot  and  Farr.  Fourteen  of  these  cases  were  reported  by 
me  in  a  paper  published  in  Surgery,  Gynecology  and  Obstetrics, 
April,  1916,  and  some  of  these  cases  were  also  reported  in  a 
paper  by  Dr.  Farr  in  the  Annals  of  Surgery,  November,  1920. 

The  opinions  expressed  represent  my  personal  views  based 
on  my  experience  since  1907,  when  I  did  my  first  operation  for 
this  condition. 

The  results  obtained  in  this  series  confirm  my  previous  belief 
of  the  desirability  of  aiming  simply  to  close  the  perforation, 
leaving  remote  and  problematical  after-results  to  be  taken  care 
of  as  necessity  arises. 

The  mortality  of  the  whole  series,  16.6  per  cent  (Table  i), 
is  not  high: 

TABLE   I. 


Cases. 

Perforations. 

Deaths. 

Percentage. 

(1 

12    hours  [ 
18      "        / 

3 

6.6(2.3) 

5 

24      " 

I 

20 

10 

Over  24  hours 

6 

60 
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It  is  particularly  gratifying  to  note  the  small  percentage 
(6.6  per  cent)  in  the  first  eighteen  hours,  only  3  out  of  45  cases 
succumbing.  In  fact,  the  mortality  really  should  be  estimated 
as  2.3  per  cent,  as  2  out  of  these  3  deaths  occurred  under  con- 
ditions which  would  be  thrown  out  by  many  writers  in  reporting 
their  results.  The  relative  benignity  when  recognized  and 
operated  early  becomes  evident. 

Case  2 103 12.  Male,  aged  fifty-eight  years,  gave  a  gastric 
history  of  twenty  years'  duration.  Perforation  of  ten  hours. 
Showed  marked  collapse  with  cyanosis  and  weak  irregular  pulse 
and  subnormal  temperature  on  admission.  Rallied  under 
morphin  and  operated  on  under  gas-oxygen.  The  night  after 
operation  he  got  out  of  bed,  walked  across  the  ward,  drank  a 
glass  of  cold  water  and  collapsed.  Temperature  went  to  105° 
and  pulmonary  edema  developed.  Death  a  few  hours  later. 
(Autopsy.) 

Case  220548  died  forty-five  days  after  operation,  twenty- 
three  days  after  an  operation  for  empyema,  which  could  not 
be  demonstrated  to  follow  in  any  way  the  results  of  the  first 
operation. 

As  will  be  pointed  out  later,  I  have  never  been  in  favor  of 
performing  a  gastroenterostomy  as  a  routine  operation,  although 
admitting  its  occasional  necessity,  and  the  low  mortality  of 
these  early  cases  strengthens  this  belief,  and  a  study  of  the  late 
results  is  also  very  satisfactory. 

The  particular  points  of  interest  in  such  a  study  will  be  to 
note : 

1.  Basis  for  early  diagnosis. 

2.  Technical  procedures,  particularly  in  reference  to  the 
performance  of  gastroenterostomy. 

3.  After-results  and  particularly  bad  results  requiring  further 
operative  measures. 

In  regard  to  diagnosis  we  note  in  Table  II  that  the  bulk  of 
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patients  give  a  previous  history  of  gastric  disturbance,  most 
of  them  of  long  standing. 

TABLE   II.— PREVIOUS   GASTRIC   DISTURBANCE 

Gastric.         Duodenal. 

No  previous  trouble 9  5 

Trouble  dating  back  less  than  a  year 9  3 

Trouble  of  long  standing 9  21 

Too  ill  to  obtain  a  history i  i 

One  previous  attack  five  years  ago ,  none  since    .      .  o  i 

Time  indefinite;  little  indigestion  at  times      .      .      .  o  i 

28  32 

We  note  also  that  the  onset  is  universally  acute,  that  in  all 
cases  pain  is  given  as  the  chief  complaint,  usually  described  as 
"knife-like." 

The  symptoms  in  a  topical  case  are  unmistakable.  Pain 
"in  the  pit  of  the  stomach"  comes  on  usually  without  pre- 
monition, is  agonizing  and  often  followed  by  considerable  shock. 

Rather  less  than  half  of  the  patients  vomit,  but  vomiting  has 
always  been  secondary  to  the  pain.  The  vomitus  rarely  con- 
tains blood. 

The  patient  becomes  cold,  sweats  and  the  facial  expression 
reflects  the  great  agony.  Soon  after  these  initial  symptoms 
there  comes,  probably  quite  often,  a  symptom  which  is  seldom 
described  and  seldom  elicited  because  of  its  temporary  duration, 
and  after  it  has  disappeared  the  patient  forgets  about  it,  as  his 
attention  is  concentrated  on  the  persisting  abdominal  pain. 
I  refer  to-  severe  pain  coming  on  within  a  few  minutes  of  the 
perforation  and  felt  in  the  supraclavicular  fossa,  usually  the 
left.  It  lasts  only  a  few  minutes,  seldom  more  than  fifteen. 
Given  a  clear  history  of  this  pain  with  a  sudden  onset  I  feel 
there  is  no  symptom  that  is  more  characteristic. 

The  next  most  marked  feature  is  a  retraction  of  the  abdomen, 
board-like  rigidity  of  the  upper  half  and  great  tenderness  to 
pressure.     At  this  stage  there  are  practically  no  other  symptoms 
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worthy  of  consideration.  Much  time  is  wasted  by  some 
practitioners  at  this  stage  on  three  perfectly  worthless  diagnostic 
features:  (i)  Temperature  may  be  low,  may  be  normal,  may 
be  slightly  increased;  (2)  changes  in  the  white  cell  count  of  the 
blood— total  leukocytosis,  percentage  of  polynuclears  and 
their  relation  to  each  other;  these  changes  will  not  take  place 
until  later;  (3)  obliteration  of  the  liver  dulness— a  beautiful 
theoretical  symptom  which  I  have  never  been  able  to  demon- 
strate in  any  perforation  of  the  gastrointestinal  tract  from 
any  cause  and  never  expect  to. 

With  the  progress  of  the  condition  we  have  a  sequence  of 
symptoms  which  are  those  of  a  peritonitis.  If  a  patient  is 
seen  twenty-four  hours  after  the  perforation,  and  a  clear  history 
has  not  been  obtained  of  the  previous  condition  and  of  the 
initial  symptoms,  attention  is  frequently  centered  on  the  possi- 
bility of  a  peritonitis  from  a  perforation  of  the  appendix,  and 
this  possibility  is  emphasized  by  the  mechanical  gravitation 
of  the  exudate  from  the  upper  part  of  the  abdomen  down  the 
right  gutter,  giving  tenderness  most  intense  over  the  right 
lower  quadrant. 

The  above  classical  picture  is  not  infrequently  modified, 
symptoms  being  milder  and  the  onset  less  clear  cut.  The 
alteration  of  symptoms  probably  depends  a  good  deal  on  the 
physical  conditions,  being  less  in  a  minute  perforation  with  a 
minimum  of  extravasation  of  gastric  contents.  Moreover, 
some  of  these  minute  perforations  become  plugged  by  omentum, 
greatly  modifying  the  course  of  the  condition. 

The  conditions  which  may  simulate  an  acute  perforation  of 
the  late  type  are  those  of  an  intra-abdominal  lesion  which  would 
call  for  interference,  particularly  appendicitis,  acute  cholecys- 
titis, acute  pancreatitis  and  acute  bleeding  of  a  gastroduodenal 
ulcer.  It  must  also  be  remembered  that  occasionally  two  acute 
abdominal  conditions  occur  simultaneously.  All  the  conditions 
just  described  would  justify  opening  the  abdomen  even  on  a 
mistaken  diagnosis,  as  a  chance  is  given  to  remedy  an  acute 
and  often  dangerous  condition. 
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The  most  serious  mistake,  and  one  which  I  have  once  per- 
sonally committed,  is  operating  in  the  face  of  an  impending 
pneumonia,  as  the  signs  are  often  quite  identical,  the  pulmonary 
physical  signs  being  delayed  in  their  onset  and  the  history 
misleading. 

A  sign  which  I  have  never  seen  described  and  -have  only 
lately  thought  of  trying  is  ascultation  over  the  pyloric  region 
with  the  possibility  of  recognizing  the  to-and-fro  passage  of 
air  from  the  stomach  into  the  peritoneal  cavity. 

Dl\gnosis  of  the  Condition  When  the  Abdomen  is  Opened. 
When  operating  for  a  possible  perforation  or  for  any  acute 
abdominal  lesion  that  is  obscure  I  recommend  the  emplo>Tnent 
of  a  procedure  which  has  been  of  great  value  to  me  for  many 
years,  namely  opening  the  peritoneum  under  water.  An  incision 
is  made  down  to  the  peritoneum,  which  is  seized  between  two 
clamps;  the  abdominal  wound  is  flooded  with  water  and  the 
peritoneum  opened.  Even  the  escape  of  a  single  bubble  of 
air  shows  necessarily  that  there  must  be  a  communication  with 
the  gastrointestinal  tract. 

On  the  other  hand  there  may  be  little  or  no  air  in  the  cavity 
and  the  perforation  may  be  temporarily  sealed  off. 

If  there  is  any  appreciable  amount  of  fluid  in  the  peritoneal 
cavity  one  is  usually  impressed  with  the  oily  or  vaselin-like 
character,  sour  smell  or  possibly  recognition  of  food  particles, 
bile  or  other  stomach  contents.  The  administration  of  a  tea- 
spoonful  of  weak  methyl-blue  solution  by  mouth  just  prior  to 
giving  the  anesthetic  is  also  of  value,  as  the  stomach  contents 
are  easily  stained  by  it. 

Anesthesia.  Anesthesia  is  that  of  the  surgeon's  choice. 
Personally  I  favor  open  ether,  drop  method,    over  all  other 

forms. 

Incision.  Lesion  being  in  the  great  majority  of  cases  juxta. 
pyloric  the  incision  is  placed  in  the  upper  epigastrium  to  the 
right  of  the  midline.  This  should  be  a  large  incision,  allowing 
of  easy  access  to  the  perforation. 
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Operative  Procedure.  The  perforation  having  been  located 
usually  with  the  greatest  ease  the  first  thing  in  order  is  to  close 
it.  This  statement  may  seem  unnecessary,  but  I  have  seen  a 
lot  of  time  wasted  in  sponging  out  the  abdomen  and  puttering 
around  while  the  hole  is  still  discharging  gastrointestinal  con- 
tents. Some  operators  report  difficulty  in  closing  these  per- 
forations, but  so  far  I  have  been  able  always  to  close  them 
securely,  usually  with  mattress  sutures  or  purse-string  sutures 
of  catgut.  I  occasionally  feel  more  secure  by  fixing  the  sutured 
surface  with  some  structure  such  as  omentum  or  gall-bladder. 

While  these  procedures  have  been  under  way  the  assistant 
should  have  evacuated  the  abdomen  of  the  extravasated  con- 
tents. My  own  feeling  is  that  with  rare  exceptions,  and  per- 
haps only  in  the  later  cases,  is  a  drain  necessary  or  even  useful. 

Cultures.  A  culture  should  always  be  taken,  and  it  will 
be  surprising  how  often  an  extensive  and  muddy-looking  exudate 
will  fail  to  show  a  growth. 

Dr.  E.  G.  Alexander,  of  Philadelphia,  tells  me  that  he  has 
never  obtained  a  growth  within  the  first  eighteen  hours. 

Closure  of  Wound.  Closure  of  the  wound  should  be  done 
with  much  care  and  accuracy,  as  these  wounds  do  not  heal 
very  well  and  show  a  tendency  to  break  open. 

After-care.  I  think  it  extremely  important  to  feed  the 
patient  at  an  early  date  and  push  nourishment  rather  more  freely 
than  is  the  custom. 

Gastroenterostomy.  In  1916^  I  gave  in  detail  my  reasons 
for  not  advising  the  performance  of  gastroenterostomy  as  a 
routine  measure.  I  have  had  no  reason  to  change  my  views, 
and  the  results  of  the  cases  here  reported,  both  immediate  and 
remote,  justify  the  belief.  Of  the  4  gastroenterostomies  per- 
formed in  this  series  a  satisfactory  suture  was  not  or  could  not 
be  made  in  three. 

Briefly  stated,  my  arguments  against  routine  gastroenter- 
ostomy are: 

1  End-results  of  Fourteen  Operations  for  Perforated  Gastric  and  Duodenal 
Ulcers,  Surg.,  Gynec.  and  Obst.,  April,  1916. 
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1.  It  prolongs  and  complicates  what  is  usually  a  simple, 
quick  and  safe  operation. 

2.  It  is  only  very  rarely  needed  as  a  technical  adju\'ant  to 
correct  or  forestall  a  stenosis. 

3.  Few  patients  have  any  further  trouble  with  their  stomachs 
after  recovery  from  acute  perforation.  Moreover,  a  gastro- 
enterostomy is  not  a  cure-all  or  sure  preventative  for  ulcers, 
acute  or  chronic. 

4.  Gastroenterostomy  is  an  operation  which  has  a  certain 
proportion  of  recognized  drawbacks  and  dangers. 

5.  What  seems  to  me  the  most  serious  objection  is  the  authority 
and  teaching  of  particularly  successful  operators  in  influencing 
the  unskilled  or  inexperienced  surgeon  to  do  more  than  he 
should  normally  try  to  accomplish. 

En*d-results.  At  the  time  of  discharge  all  patients  were 
free  of  s}iTiptoms  with  the  exception  of  2  cases  which  had  a 
little  distress  after  eating,  but  three  months  later  were  entirely 
well.  All  patients  were  reexamined  or  reports  obtained  at 
variable  periods,  and  always  three  months  after  operation.  So 
far  the  results  have  been  as  follows: 

Entirely  free  from  symptoms — excellent  result 37 

Recurrence  of  symptoms — subsequent  operation 8 

No  data 4 

Our  thanks  are  due  to  Dr.  Arthur  L.  Holland,  associate 
physician  of  the  New  York  Hospital,  for  his  energy  and  devotion 
in  investigating  the  condition  of  our  patients  showing  poor 
end-results,  particularly  by  making  very  accurate  fluoroscopic 
examinations  and  for  his  wise  counsel  in  directing  the  most 
important  after-treatment  in  all  cases. 

We  were  obliged  to  reoperate  in  16  per  cent  of  our  patients. 
The  details  are  given,  as  they  present  much  of  interest. 

Case  21 5651.— Well  for  eight  months.  Symptoms  then 
returned.  Lost  twenty  pounds.  At  operation  ftwo  years 
after  first  operation),  tight  constriction  of  the  pylorus  found. 
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Moderate  amount  of  thickening  on  each  side  but  no  definite 
induration  or  ulcer.  Posterior  gastroenterostomy.  Four  months 
later  in  excellent  health.     Gained  twenty-three  pounds. 

Case  21 6941.— Free  from  symptoms  for  two  years.  At 
operation  (two  years  and  one  month  after  first  operation) 
marked  duodenal  ulcer  on  the  superior  posterior  surface  of  the 
duodenum,  size  of  the  thumb.  Pylorus  moderately  stenosed. 
Duodenum  dilated.  Cause,  adherent  gall-bladder.  Polya-Mayo 
resection  of  the  pylorus.  One  year  later  in  excellent  health 
and  gained  a  great  deal  of  weight. 

Case  202624.— Perfectly  well  for  five  and  a  half  years.  Came 
in  for  operation  three  weeks  after  onset  of  symptoms.  At 
operation  ulcer  of  the  duodenum  well  away  from  the  pylorus, 
size  of  second  phalanx  of  the  thumb,  very  hard  and  irregular. 
Wound  broke  open  on  second  postoperative  day.  Resutured, 
but  on  the  twelfth  postoperative  day  again  broke  open.  Did 
not  do  well  at  any  time.  Vomited  and  ran  constant  temperature. 
Looked  the  picture  of  acidosis,  although  urine  was  negative. 
Death   resulted    on    twenty-seventh   postoperative   day. 

Case  221456.— Not  well  since  discharge  from  the  hospital. 
Complaints:  Epigastric  pain,  loss  of  appetite,  constipation. 
At  operation,  four  months  later,  diffuse  adhesions  to  omentum; 
tight  stenosis  of  pylorus  due  to  cicatrization  of  old  ulcer. 
Posterior  no-loop  gastroenterostomy.  Five  months  later  much 
improved. 

Case  2151 14.— Return  of  symptoms  one  year  after  operation. 
Came  in  for  operation  three  months  after  onset  of  symptoms. 
At  operation  diffuse  adhesions,  particularly  of  gall-bladder  to 
the  duodenum  and  of  distal  section  of  the  stomach  to  the  abdo- 
minal wall.  All  these  were  separated.  The  first  part  of  the 
duodenum  the  seat  of  hard,  callous  ulcer,  causing  marked  stenosis. 
Posterior  no-loop  gastroenterostomy.     Roentgen-ray  diagnosis 
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of  pulmonary  tuberculosis.     Never  proven  from  sputum.    Died 
a  year  after  discharge,  apparently  from  pulmonary  tuberculosis. 

Case  229779.— Readmitted  eleven  months  after  first  operation. 
Duodenum  is  the  site  of  an  apparently  healed  perforation  em- 
bedded in  a  solid  mass  of  scar  tissue  and  producing  consider- 
able stenosis.  On  account  of  technical  difficulties  it  was  thought 
wise  to  do  only  a  gastroenterostomy.  Five  months  after  dis- 
charge the  patient  was  in  good  health  and  gained  weight. 

Case  232506.— Readmitted  six  months  after  first  operation. 
Numerous  adhesions,  particularly  of  the  gall-bladder  to  the 
stomach.  Stomach  is  folded  over  on  itself  by  a  large  adhesion. 
Ulcer  three-quarter  inch  by  three-eighths  inch,  situated  on  the 
posterior  superior  wall.  Pylorus  turned  away  from  the 
duodenum.  In  view  of  mildness  of  symptoms  referable  to  the 
ulcer  it  was  decided  to  do  a  gastroenterostomy.  Five  months 
later  his  condition  was  somewhat  improved,  although  still  has 
pain  and  has  been  told  he  has  another  ulcer.  Has  been  living 
on  a  very  limited  diet.     Gained  a  little  weight. 

Case  207098.  — Gastric  history  of  long  standing.  Perforation 
four  and  a  half  years  ago— suture.  Free  from  symptoms  until 
six  weeks  prior  to  present  admission,  then  had  attack  of  epi- 
gastric pain.  Suturing  of  perforation  two  hours  old.  Per- 
foration occurred  in  exactly  the  same  location  as  the  former 
one,  to  the  duodenal  side  of  the  pyloric  vein  on  the  anterior 
aspect.     Two  years  later  in  excellent  health. 

Two  facts  may  be  noted:  That  we  have  a  large  proportion 
of  saved  cases  as  possible  candidates  for  trouble,  and  if  we  had 
performed  an  "optional"  gastroenterostomy  on  all  our  patients 
it  is  quite  probable  that  16  per  cent  or  more  would  have  reported 
more  or  less  serious  gastric  disturbances. 

Two  of  these  cases  requiring  operation  were  originally  long- 
delayed  cases  and  might  have  succumbed  to  a  prolonged  operation 
if  a  gastroenterostomy  had  been  performed. 
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The  conditions  found  in  the  8  reoperated  patients  were: 
5  stenosis  of  pylorus;  i  stenosis  of  duodenum  by  cholecy- 
stitis; I  adhesions;  i  reperf oration.  This  gives  a  lo  per  cent 
sequence  of  stenosis  of  the  pylorus. 

Of  the  cases  requiring  reoperation  the  ulcers,  with  one  excep- 
tion, were  situated  in  the  duodenum.  Of  the  results  after  opera- 
tion 5  are  good,  i  is  having  mild  but  rather  persistent  symptoms, 
I  case  died  and  i  case  died  a  year  later  of  pulmonary  tuberculosis. 

The  operations  performed  were :  gastroenterostomy,  5 :  Polya- 
Mayo  resection,  2;    suture  of  acute  perforation,  i. 

We  have  operated  on  every  patient  in  whom  a  possible  diag- 
nosis of  acute  perforation  could  be  entertained.  We  had  one 
case  of  perforated  gastric  ulcer  revealed  at  autopsy.  Patient 
was  brought  in  in  a  moribund  condition,  unconscious,  without 
any  history,  and  died  one  and  a  half  hours  after  admission. 

For  the  sake  of  simplicity  and  because  practically  all  of  these 
ulcers  were  juxtapyloric  we  have  considered  them  as  a  single 
entity.     A  few  facts  may  be  emphasized : 

1.  That  the  duodenal  ulcers,  contrary  to  probability,  give 
severer  s}'mptoms  and  a  longer  history.  Of  the  cases  giving 
a  history  of  long-standing  gastric  disturbance  30  per  cent  were 
gastric  and  70  per  cent  duodenal.  Of  the  cases  giving  a  history 
of  no  previous  trouble  65  per  cent  were  gastric  and  35  per  cent 
duodenal. 

2.  The  mortality  from  acute  gastric  perforation  is  almost 
double  that  of  duodenal,  namely,  21  per  cent  to  12  per  cent. 

3.  Duodenal  ulcers  give  a  maximum  of  conditions  requiring 
further  operation.  7  out  of  the  8  reoperated  cases  being  duodenal. 
Of  the  5  cases  of  pyloric  stenosis  found  at  reoperation  4  were 
duodenal. 

ADDITIONAL   DATA 

I .  Location  of  ulcer : 

Gastric,  28;    deaths,  6  (one  10  hours;    5  over  18  hours), 

21  per  cent. 
Duodenal,  32;    deaths,  4  (two  10  hours;   two  48  hours), 

12  per  cent. 
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2.  Sex: 

Males,  56. 

Females,  4  (3  gastric). 

3.  Age: 

No  patient  under  twenty- 
Greatest  number  between  thirty  and  forty. 

4.  Operation: 

Suture  of  perforation;    56  cases;   9  deaths. 

Suture  of  perforation  and  gastroenterostomy;  2  cases; 
no  deaths. 

Two  gastroenterostomies,  i  without  suture,  i  by  plug- 
ging hole  with  omentum.    Case  without  suture  died. 

5.  Drainage: 

Cholecystectomy  cases,  3. 
Gastroenterostomy,  3. 
Perforation  twenty-four  hours  or  over,  6. 
Perforation  under  twelve  hours,  4. 
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SURGICAL  TREATMENT  OF  SYPHILIS  OF  THE 
STOMACH* 


By  EVARTS  a.  GRAHAM,  M.D. 

ST.   LOUIS,    MO. 


It  is  only  within  very  recent  years  that  syphihs  of  the  stomach 
has  been  taken  out  of  the  realm  of  rare  medical  curiosities  and 
has  been  recognized  as  a  condition  of  sufficient  frequenc}'  to 
warrant  serious  attention.  Curtis^  as  recently  as  1909  made 
the  significant  statement  that  in  only  2  of  the  16  cases  then  in 
the  literature  had  cgmplications  arisen  which  were  amenable 
to  treatment.  Perforation  of  ulcers  had  occurred  in  both  of 
these  cases,  one  of  which  was  reported  by  Fraenkel-  and  the 
other  by  Flexner.'^  The  application  of  the  Wassermann  reaction 
and  the  development  of  the  roentgen-ray  examination  of  the 
stomach  have  led  not  only  to  the  recognition  of  the  greater 
frequency  of  these  cases  but  also  to  the  diagnosis  of  many  of 
them  even  without  operation.  The  literature  in  the  last  few 
years  has  therefore  shown  an  increasing  number  of  articles 
devoted  to  this  subject.  It  is  worthy  of  comment,  however, 
that  certainly  in  the  majority  of  instances  the  diagnosis  has 
been  made  by  more  or  less  indirect  methods,  such  as  the  asso- 
ciation of  suspicious. lesions  with  a  positive  Wassermann  reaction, 
marked  deformities  of  the  stomach  as  revealed  by  the  roentgen 
ray,  but  without  the  corresponding  cachexia  and  anemia  of 
carcinoma,  and  other  indirect  evidence.  So  far  as  I  have  been 
able  to  discover  from  the  literature  in  not  a  single  case  of  gastric 

*  From  the  Department  of  Surgery,  Washington  University  School  of  Medi- 
cine, St.  Louis. 
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s>philis  have  the  spirochetes  been  found.  Symmers,^  in  19 16. 
in  reporting  a  case  of  s}philitic  ulcer  of  the  stomach  in  which 
death  occurred  from  hematemesis,  stated  that  Pappenheimer 
and  Woodruff  were  able  to  find  only  12  other  acceptable  cases 
of  s\-philitic  gastric  ulcer  in  the  literature.  In  the  case  of 
Symmers  the  diagnosis  was  made  at  autopsy  by  the  finding  of 
multiple  ulcers  of  the  stomach  w^hich  microscopically  showed 
"miliary  gummas,  endarteritis  obliterans  and  circumvascular 
plasma  and  round-cell  infiltration." 

The  diagnosis  of  gastric  s}philis  will  not  be  discussed  exten- 
sively in  this  article.  Excellent  accounts  of  the  diagnosis  have 
been  given  by  Mills^  and  by  Eusterman.''  Instead  emphasis 
will  be  placed  here  on  the  treatment  of  the  surgical  complications, 
of  which  the  most  commonly  recognized  are  pyloric  stenosis 
and  hour-glass  formation.  Apparently,  however,  any  of  the 
sequelae  of  ordinary  peptic  ulcer  may  occur  also  with  the  s>-ph- 
ilitic  ulcer.  Perforation  has  already  been  noted  above  in  the 
cases  of  Fraenkel  and  Flexner.  Severe  hemorrhage  has  also 
been  known  to  occur.  Except  for  the  acute  complications, 
such  as  perforation  or  hemorrhage,  the  conditions  which  have 
called  for  surgical  intervention  have  usually  represented  the 
final  stage  of  healing  and  ha^•e  therefore  been  concerned  with 
the  results  of  scar  formation.  It  is  not  surprising  then  that  the 
most  common  indications  for  operation  would  be  stenosis  of 
the  pylorus,  hour-glass  formation  or  other  conditions  due  to 
perigastric  adhesions,  etc.  The  process  is,  of  course,  analogous 
to  the  s}philitic  strictures  of  the  rectum.  It  is  also  not  sur- 
prising that  the  search  for  spirochetes   has   so   far  been   futile. 

A  search  of  the  Kterature  shows  that  an  operation  has  been 
performed  for  gastric  s}-philis  on  32  patients.  In  many  of 
these  cases  the  diagnosis  has  been  merely  clinical  and  in  others 
it  has  been  supplemented  by  a  microscopic  examination  of 
excised  tissue.  Of  the  reported  cases,  gastroenterostomy  has 
been  performed  in  17  instances  and  resection  of  the  p>-lorus  in 
4  instances.  Eusterman'  in  reporting  cases  from  the  :Mayo 
Clinic  states  that  10  operations  w^re  performed,  but  he  does 
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not  state  the  kind  of  operation;  it  is  evident  from  his  article, 
however,  that  some  of  them  were  pyloric  resections.  In  the 
accompanying  table  are  shown  the  results  reported  by  various 
authors  after  either  gastroenterostomy  or  resection  of  the 
pylorus.     The    results    are    difficult    to    interpret    accurately, 


Fig.  I. — Case  III.  Resected  pyloric  portion  of  the  stomach  split  open  on 
the  side  of  the  lesser  curvature  to  show  tumor  obstructing  lumen.  The  hyper- 
trophied  muscle  is  clearly  shown. 

because  in  many  cases  the  data  are  unsatisfactory.  In  general, 
however,  they  show  marked  improvement.  There  have  been 
only  2  deaths,  i  from  nephritis  and  i  on  the  third  postoperative 
day  in  a  case  which  presented  numerous  small  ulcers  in  the 
duodenum.  With  the  exception  of  the  series  of  8  cases  of  Castex, 
in  which  gastroenterostomy  was  done  with  no  permanent  relief 
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of  symptoms,  almost  equally  good  results  have  occurred  regard- 
less of  whether  a  resection  or  merely  a  gastroenterostomy  has 
been  done.  It  should  be  stated  that  Castex  performed  gastro- 
enterostomy not  only  in  cases  in  which  evidence  of  pyloric 
stenosis  existed,  but  also  in  some  in  which  merely  an  ulcer  of 
the  stomach  or  duodenum  was  present  which  had  been 
diagnosed  clinically  as  s}philis.  On  the  basis  of  these 
results  Castex  suggests  that  gastric  or  duodenal  ulcers  whose 
symptoms  do  not  disappear  after  gastroenterostomy  should  be 
regarded  as  syphilitic  and  placed  on  specific  treatment.  It 
would  seem  that  in  cases  of  outspoken  pyloric  stenosis,  no 
matter  from  what  cause,  surgical  intervention  would  certainly 
give  relief.  On  the  other  hand  many  cases  of  s\'philitic  pyloric 
stenosis,  even  of  high  grade,  have  been  entirely  relieved  of 
symptoms  after  a  course  of  antisj-philitic  treatment.  (See  in 
this  connection  articles  by  Eusterman,  Beclere  and  Bensaude, 
Fowler,  Hausmann,  etc.) 


RESULTS    OF    SURGICAL   TREATMENT   IN   GASTRIC  SYPHILIS 


Author. 

Mills'"        .      .      . 

Gastroenterostomy. 
One  case 
"aid''    .      Five  cases 

One  case 

One  case 

.      Ten  opera- 
tions but 
types  no 
specified 
One  case 

.     Eight  cases 

.     One  case 

One  case 

Resection. 

Result. 
Marked  improvement. 

Four  well;  one  died  of 

Hubbardi2 
McNeil"    .      . 
Miihlmann"    . 
Culler's       .      . 
Douglas"^   .      . 

nephritis. 
Well. 

One 

case 

Good. 
Excellent. 

One 
One 

case 
case 

Fair. 

Excellent. 
Three     "cured;"     five 

Dasso" 
Beckis  .      .      . 
Castexi*     .      . 

Sparman-'' 
Graham      . 

much     improved; 
two  not  heard  from. 

Well. 

One 

case 

Well. 

Symptoms  returned  in 

all  cases. 
Death   on    third    day; 

One 

case 

numerous    small 
ulcers  in  duodenum. 
Resection     case     well; 
gastroenterostomy 
case  improved. 
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The  difficulty  of  accurate  diagnosis  makes  any  analysis  of 
results  somewhat  unsatisfactory,  since  cases  which  are  regarded 
by  some  as  syphilitic  would  doubtless  be  considered  as  question- 
ably syphilitic  by  others.  Again,  also,  the  pathology  is  not 
accurately  described,  so  that  it  is  uncertain  whether  the  con- 
dition for  which  operation  was  undertaken  was  an  actual  pyloric 
stenosis,  active  ulcer  of  the  stomach  or  some  other  condition. 


Fig.  2.— Case  III.     Longitudinal  section  of  pyloric  portion  and  tumor. 

Of  the  3  cases  of  apparently  definite  syphilis  of  the  stomach 
upon  which  I  have  operated,  2  presented  a  type  of  lesion  which 
has  received  but  little  comment  and  for  the  treatment  of  which 
there  have  been  reported  so  few  observations  that  apparently 
no  good  precedent  has  been  established.  These  are  the  cases 
in  which  there  is  moderate  thickening  of  the  whole  stomach, 
which  is  reduced  in  size,  and  absence  of  pyloric  stenosis  and 
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an  absence  of  any  gross  deformity,  such  as  hour-glass  formation 
or  extensive  perigastric  adhesions.  The  symptoms  may  be 
very  distressing  and  consist  of  vomiting,  pain,  loss  of  weight, 
etc.  It  has  been  chiefly  from  a  desire  to  arouse  discussion  and 
to  profit  by  the  experience  of  others  that  I  report  these  cases. 

Case  I.— White  woman,   aged  thirty-one  years.     Admitted 
to  Barnes  Hospital,  October,   1920.     Began  to  have  vomiting 
eight  years   ago.     Vomited   immediately   after   eating  without 
nausea.     In  September,  191 9,  had  large  hematemesis  of  brown 
clotted  blood.     Again  in  November  of  the  same  year  had  large 
hematemesis   and  was   thought  to  be  dead.     Has  lost  eighty 
pounds  since  the  origin  of  the  trouble.     Has  had  three  mis- 
carriages.    Examination    showed    secondary    anemia,    Wasser- 
mann  four  plus,  perforated  nasal  septum,  no  free  HCl  in  stomach. 
Roentgen  ray  by  Dr.  Mills  showed  moderate  delay  in  emptying 
of  stomach  with  deformity  of  pylorus,  with  possibly  syphilitic 
ulcer   (serpiginous)    of  pylorus.     Previous   antisyphilitic   treat- 
ment for  four  months  with  both  salvarsan  and  mercury  resulted 
in  improvement  of  symptoms  but  without  complete  recovery. 
On  October  20,  1920,  a  laparotomy  was  performed.     The  stomach 
was  found  smaller  than  normal.     The  pylorus  readily  admitted 
a    finger.     No    enlarged    glands.     No    perigastric    adhesions. 
Slight  thickening  of  the  whole  stomach  but  no  localized  indur- 
ation and  no  definite  evidence  of  ulcer.     No  evidence  of  car- 
cinoma.    Duodenum  normal   in   first  portion.     Liver   normal. 
Gall-bladder   slightly    thickened   but   no    stones   or   adhesions. 
Because  of  absence  of  definite  evidence  of  organic  pyloric  stenosis 
or  of  active  ulcer  no  operative  procedure  was  undertaken  on 
the  stomach  except  to  remove  a  small  piece  of  the  anterior  wall 
for   microscopic   examination.     A   microscopic   examination   of 
the  remo\ed  piece  showed  the  mucosa  slightly  thinner  than 
normal.     The  whole  of  its  outer  border  was  densely  infiltrated 
with  small  and  medium-sized  mononuclear  cells.     Typical  poly- 
blasts,  few  plasma  cells  and  a  few  polymorphonuclear  cells  were 
in  this  infiltration.     A  similar  infiltration  was  seen  focally  in 
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the  lower  portion  of  the  mucosa.  There  were  a  few  mononu- 
clears in  the  wall  of  the  endothelial  lined  spaces  in  the  serosa. 
A  diagnosis  was  made  of  chronic  atrophic  gastritis. 

The  patient  was  again  placed  on  antisyphilitic  treatment. 
About  six  months  after  leaving  the  hospital  she  died,  the  cause 
of  which  was  stated  by  her  local  physician  to  have  been  an 
abortion. 
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Fig.  3.— Case  III.     Section  through  tumor  showing  structure  resembling  a 
miliary  gumma  at  the  point  marked  A. 

Case  II.  — Colored  man,  aged  twenty-four  years,  Pullman 
porter.  Entered  Barnes  Hospital,  May  16,  192 1.  Onset, 
October,  191 7,  with  choking  sensations  in  the  throat  and  pal- 
pitation with  precordial  pain.  Vomited  food  eaten  on  the 
same  day.  Course  progressively  worse,  so  that  at  times  fast- 
ing was  necessary  for  several  days.  To  relieve  the  feeling  of 
distention  he  induced  vomiting  and  brought  up  bloody  material 
with   food.     Pain   in   epigastrium    sometimes   but   not   always 
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relieved  by  food.  Constipated.  Salts  every  day.  Lost  seven- 
teen pounds  in  the  last  six  months.  Examination  showed  a 
mass  in  the  epigastrium.  FreeHCl,  26;  total  acid,  40.  Wasser- 
mann  negative  in  both  blood  and  spinal  fluid.  Hemoglobin, 
80  per  cent;  leukocytes,  7200;  erythrocytes,  5.160.000. 
Roentgen  ray  (Dr.  Larimore  and  Dr.  Mills)  showed  superficial 
lesions  involving  distal  portion  of  pars  pylorica  of  t^pe  sug- 
gesting  luetic   ulceration.     Stomach   empty   at  £ve   and   one- 


FiG.  4. — Same  as  Fig.  3,  showing  character  of  cells  in  the  small  gumma. 

half  hours.  On  May  23  laparotomy.  Stomach  was  found 
somewhat  smaller.  ^Moderate  thickening  of  the  pylorus,  but 
nothing  definitely  indicative  of  ulcer.  Xo  enlarged  glands. 
Liver  normal.  Posterior  gastroenterostomy  with  no  loop 
done  and  appendectom}-.  The  stoma  was  about  two  inches  in 
diameter.  Piece  of  stomach  wall  next  to  the  gastroenterostomy 
opening  showed  infiltration  of  ail  coats  of  stomach  with  round 
cells,  which  were  not,  however,  limited  to  bloodvessels.     Un- 
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eventful  recovery.  Roentgen-ray  examination  (Dr.  Mills  and 
Dr.  Larimore)  on  September  i8,  1921  (four  months  later), 
showed  good  function  of  gastroenterostomy  but  no  marked 
change  in  appearance  of  the  lesion.  Patient's  condition  much 
improved,  with  gain  of  about  fifteen  pounds  in  weight,  but 
there  was  still  some  epigastric  discomfort  and  fulness.  In 
April,  1922  (about  one  year  later),  at  another  examination  it 
was  found  that  about  the  same  conditions  persisted.  Gastro- 
enterostomy opening  still  patent  but  the  patient  still  complained 
of  discomfort  almost  immediately  as  a  result  of  the  operation. 
Improvement,  although  definite,  has  not  been  striking. 

Case  III.— Definite  pyloric  obstruction.  Colored  woman, 
aged  forty  years.  Entered  Barnes  Hospital,  April  29,  192 1. 
Symptoms  of  epigastric  discomfort  for  about  sixteen  years. 
For  the  last  four  months  there  has  been  vomiting  after  every 
meal.  Constant  throbbing  pain  in  the  left  upper  quadrant. 
Loss  of  weight  of  thirty-five  pounds.  Sometimes  vomits  food 
eaten  on  previous  day.  Three  miscarriages.  Wassermann 
four  plus.  Free  HCl  varied  from  3  to  6.  Visible  peristalsis 
in  the  stomach.  Hemoglobin,  70  per  cent;  reds,  3,420,000; 
leukocytes,  11,000.  Roentgen  ray  (Dr.  Mills  and  Dr.  Larimore), 
lesion  of  pars  pylorica,  probably  luetic.  Small  residue  in  stomach 
at  twenty-four  hours.  On  May  10,  192 1,  laparotomy  was 
performed.  Stomach  of  about  normal  size  despite  pyloric 
obstruction.  In  pyloric  region  a  definite  tumor  could  be  felt 
about  the  size  of  a  hickory-nut.  This  was  slightly  movable 
within  the  stomach  and  felt  somewhat  like  an  adenoma.  It 
was  definitely  limited  to  the  interior  of  the  stomach  and  there 
was  no  change  in  the  gross  appearance  of  the  outer  layers  of 
the  stomach  suggestive  of  a  carcinoma.  There  were  no  en- 
larged glands.  The  stomach  was  opened  to  inspect  the  tumor, 
which  was  found  nearly  obstructing  the  pyloric  orifice  and 
arising  from  the  greater  curvature  side  of  the  stomach.  It  was 
covered  with  mucosa.  A  resection  of  the  pylorus  was  done 
followed  by  a  gastrojejunostomy  by  the  Polya-Balfour  method. 
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Uneventful  recovery.  Roentgen-ray  examination  (Dr.  :\lills) 
two  weeks  later  showed  "admirable  conditions  after  gastric 
resection  and  gastrojejunostomy."  Antisyphilitic  treatment 
was  also  instituted. 


Fig.  5.— Same  specimen  as  Fig.  3,  but  showing  obliterating  endarteritis. 


A  report  from  the  patient  was  received  on  April  12,  1922 
(eleven  months  after  the  operation),  which  stated  that  she  was 
entirely  relieved  of  her  s}-mptoms,  that  she  had  gained  markedly 
in  weight  and  that  she  was  eating  a  general  diet. 

^Microscopic  examination  of  the  tumor  showed  numerous 
small  gumma-like  collections  of  round  cells  beneath  the  mucosa. 
There  was  very  marked  perivascular  infiltration  with  thicken- 
ing of  the  intima  of  some  of  the  arteries.  There  were  occasional 
small  areas  of  necrosis.  These  collections  of  cells  were  seen  in 
the  muscular  layers  as  well  as  in  the  submucosa.  Dr.  Opie, 
who  examined  several  of  the  sections,  expressed  the  opinion 
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that  they  presented  very  striking  evidence  of  s}^hiKs.  Levaditi 
stains,  however,  failed  to  reveal  spirochetes. 

Another  type  of  lesion  which  is  possibly  syphilitic  is  the 
gastric  or  duodenal  ulcer  associated  with  so-called  gastric  crises 
in  tabes  dorsalis.  A  recent  case  of  moderately  advanced  tabes 
came  to  the  hospital  with  attacks  of  vomiting  and  marked 
epigastric  pain.  A  roentgen-ray  examination  by  Dr.  Mills 
disclosed  a  duodenal  ulcer  with  a  residue  in  the  stomach  after 
twenty-four  hours.  A  posterior  gastroenterostomy  was  done 
followed  by  complete  relief  of  the  gastric  symptoms  and  a  gain 
of  thirty-five  pounds  in  weight.  Vigorous  antis}^hilitic  treat- 
ment was  instituted  after  the  operation.  There  was  nothing 
either  in  the  findings  at  the  roentgen-ray  examination  or  at 
operation  to  suggest  particularly  a  syphilitic  origin  of  the  ulcer, 
and  it  is  possible  that  there  is  no  good  reason  to  assume  any- 
thing more  than  a  coincidental  relationship. 

In  conclusion,  it  should  be  stated  that  surgical  complications 
of  gastric  s>philis  occur  with  probably  greater  frequency  than 
is  commonly  recognized.  These  consist  usually  of  deformities 
produced  by  scar-tissue  formation  in  the  healing  of  the  syphilitic 
process.  They  are  commonly  seen,  therefore,  as  stenoses  at 
or  near  the  pylorus,  but  sometimes  as  hour-glass  contractures 
or  perigastric  adhesions.  In  another  group  in  which  there  is 
impaired  motility  without  organic  stenosis  of  the  pyloric  orifice, 
but  with  rather  generalized  sclerosis  of  the  whole  stomach,  it 
is  doubtful  how  much  good,  if  any,  can  be  accomplished  by 
surgical  measures.  In  a  study  of  34  cases  (including  32  from 
the  literature  and  2  from  the  author's  series)  resection  of  the 
pylorus  gave  uniformly  good  results  in  cases  of  stenosis  of  that 
orifice,  while  gastroenterostomy  was  frequently  followed  by 
only  slight  or  temporary  improvement.  It  would  seem,  there- 
fore, that  pylorectomy  is  the  operation  of  choice  in  this  t^-pe 
of  cases. 
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CONGENITAL  HYPERTROPHIC  STENOSIS  OF 
THE  PYLORUS  IN  THE  ADULT 


By  JOHN  CHADWICK  OLIVER,  M.D. 

CINCINNATI,    OHIO 


One  of  the  greatest  diagnostic  feats  of  medicine  was  the 
recognition,  in  1788,  by  Beardsley,  an  American,  of  the  con- 
dition known  as  congenital  hypertrophic  stenosis. 

Following  the  description  by  Beardsley  no  definite  exposition 
of  this  condition  occurred  until  1879.  In  that  year  Heinrich 
Landerer,  of  the  University  of  Freiburg,  gave  the  first  real 
description  of  the  disease.  He  not  only  discussed  the  congenital 
form,  which  is  by  far  the  most  common,  but  he  also  described 
10  cases  of  narrowing  of  the  pyloric  outlet  in  adults  (forty- 
three  to  sixty- three  years  of  age).  In  these  cases  there  were 
no  pathological  changes  other  than  a  simple  narrowing  of  the 
pyloric  orifice.  The  stomach  was  markedly  dilated  but  no 
thickening  of  the  pylorus  was  noted  in  any  case. 

In  1888,  Hirschprung  wrote  his  classical  paper  on  "Congenital 
Hypertrophic  Stenosis  of  the  Pylorus."  This  paper  established 
the  disease  as  a  definite  clinical  and  pathological  entity.  John 
Thomson  published  his  paper  nine  years  later  (1897).  Follow- 
ing the  above  papers  many  contributions  have  been  made  which 
have  confirmed  these  early  observations. 

A  rather  recent  contribution  is  the  observation  that  hyper- 
trophy of  the  pylorus  is  frequently  associated  with  enlargement 
of  the  thymus  gland.  The  exact  relationship  between  these 
two  phenomena  is  not  clear,  but  it  affords  much  ground  for 
speculation. 
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Four  theories  as  to  the  causation  of  this  condition  have  been 
advanced.  It  is  probable  that  a  combination  of  these  theories 
approx'mates  the  truth:  (i)  The  most  common  theory  is  that 
it  is  a  developmental  overgrowth;  (2)  that  we  are  dealing  with 
a  primary  spasm  resulting  from  local  irritation  followed  by 
muscular  hypertrophy;  (3)  it  has  been  suggested  that  there 
is  a  congenital  narrowing  of  the  pyloric  lumen  followed  by 
hypertrophy;  (4)  some  advocate  the  idea  that  there  exists  a 
functional  disorder  of  the  nerves  to  the  stomach  and  duodenum, 
leading  to  an  ill-coordination  and  therefore  an  antagonistic 
action  of  their  muscular  arrangement.  Such  a  functional 
nervous  derangement  occuring,  per  se,  seems  most  unusual. 
Like  most  other  functional  disturbances,  investigation  will 
probably  show  a  direct  underl^dng  cause. 

Such  are  the  interpretations  of  the  etiology  of  congenital 
hypertrophic  stenosis  in  the  infant.  In  this  paper  our  dis- 
cussion concerns  congenital  hypertrophic  stenosis  in  the  adult. 
True  h>^ertrophic  stenosis  in  the  adult  must,  perforce,  have 
the  same  etiological  basis  as  the  infantile  form.  We  are  simply 
dealing  with  a  congenital  condition  which  persists  into  adult 
life.  Such  causes  as  chronic  gastric  or  duodenal  ulcer  with 
cicatrization  and  secondary  stenosis  must,  of  course,  be  ruled 
out.  Likewise,  gastric  carcinoma,  adenomata,  syphilis,  tuber- 
culosis, typhoid  fever  and  h\pertrophic  gastritis,  while  being 
of  great  importance  with  regard  to  differential  diagnosis  and 
pathology,  are  obviously  not  to  be  confused  in  the  discussion 
of  its  etiology.  The  etiology  of  the  infantile  and  adult  forms 
are  identical  because  we  are  deahng  with  the  same  condition. 
The  adult  form  is  extremely  rare,  largely  because  if  unrecognized 
in  infancy  the  child  dies  before  attaining  maturity. 

There  are  several  conditions  in  the  adult  which  may  closely 
resemble  congenital  hypertrophic  stenosis.  The  most  common 
ones  are  carcinoma  of  the  pylorus,  peptic  ulcer  with  stenosis  of 
the  pylorus,  sarcoma  and  syphilis.  Tuberculosis,  though  rare, 
must  also  be  considered.  Actinomycosis  and  t\phoid  ulceration 
are  extremely  rare  and  hardly  to  be  confused. 
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The  differential  diagnosis  of  these  conditions  is  fully  dis- 
cussed in  various  text-books  and  will  not  be  entered  into  here. 

Previous  Case  Reports.  Stenosis  of  the  pylorus  in  adults 
has  been  described  previously  in  medical  literature.  Most  of 
the  reported  cases,  however,  are  those  forms  of  stenosis  which 
are  secondary  in  nature.  I  refer  mainly  to  those  cases  following 
gastric  carcinoma  involving  the  pylorus,  gastric  or  duodenal 
ulcer  with  cicatrization,  syphilis  of  the  stomach  and  other 
diseases  which  leave  an  obstructive  lesion  at  the  pylorus.  These 
cases  are  essentially  of  different  origin  from  true  uncomplicated 
pyloric  stenosis. 

Cautley  and  Dent,  in  1902,  mention  3  cases  of  pyloric  stenosis 
in  individuals  aged  six,  eleven  and  twenty-two  years  respectively. 
They  believed  all  3  of  these  cases  to  be  of  congenital  origin. 
The  cases  here  referred  to  were  cases  of  simple  stenosis  of  the 
pylorus  without  hypertrophy.  The  congenital  origin  of  a 
simple  stenosis  of  the  pylorus  without  the  muscular  hypertrophy 
would  be  exceedingly  diihcult  to  prove. 

Maylard,  of  Glasgow,  in  1904,  suggests,  in  a  paper  entitled 
"Congenital  Narrowness  of  the  Pyloric  Orifice,"  that  many 
cases  of  chronic  gastric  derangement  are  due  to  this  cause. 
These  observations  were  made  from  operative  procedures  in 
which  the  stomachs  were  examined.  He  also  recorded  a  case 
of  hypertrophic  stenosis  in  a  man,  aged  thirty-one  years,  which 
he  believed  to  be  congenital  in  origin. 

Mayo  Robson  and  Moynihan,  in  1904,  expressed  the  belief 
that  ',t  is  likely  that  such  a  condition  may  exist,  but  that  the 
evidence  offered  was  not  sufhcient  to  establish  its  identity. 

Russell  describes  3  cases  of  simple  stenosis  in  adults  that  he 
thought  were  of  congenital  origin.  The  evidence  furnished 
leaves  considerable  room  for  doubt.  One  case  of  hypertrophic 
stenosis  reported  by  the  same  author  was  undoubtedly  car- 
cinoma, as  malignancy  was  definitely  present  at  the  fundus. 

These  are  the  only  references  I  have  been  able  to  find  dealing 
with  the  subject  at  hand.  The  case  described  by  Maylard,  of 
Glasgow,  was  probably  the  first  example  on  record,  but  unfor- 


OLIVER:   ADULT   CONGENITAL   STENOSIS    OF   THE   PYLORUS       417 

tunately,  it  was  impossible  to  establish  its  origin.  The  history 
obtainable  was  very  meager  and  nothing  was  known  of  the 
infantile  record  of  the  case. 

Report  of  the  Case.  Mr.  J.  G.,  lithographer,  aged  fifty- 
one  years,  was  first  seen  on  December  27,  191 9.  He  was  referred 
by  Dr.  R.  Gaston  for  surgical  treatment.  His  chief  complaints 
were  gastric  distress  (dyspepsia),  excessive  vomiting,  sour 
eructations  and  progressive  loss  of  weight.  The  duration  of 
his  present  illness  was  indefinite  (about  one  year),  but  he  stated 
that  he  had  had  stomach  trouble  all  his  life.  He  would  have 
periods  of  relief  for  several  months  at  a  time,  followed  always 
by  a  return  of  his  trouble.  Between  the  ages  of  eighteen  and 
thirty-five  he  was  relatively  free  from  attacks,  and  during  this 
time  he  steadily  increased  in  weight  until  he  weighed  about 
170  pounds.  Since  that  time  (sixteen  years  ago)  he  has  lost 
weight  and  in  the  last  year  has  declined  rapidly  until  his  weight 
was  only  103  pounds.  His  mother  states  that  when  he  was  an 
infant  "she  had  a  terrible  time  raising  him."  He  was  under- 
nourished, vomited  a  great  deal  and  was  markedly  under  weight. 
As  a  young  child  he  suffered  periodically  from  "biliousness" 
and  vomiting.  He  never  suffered  from  any  localized  pain— 
merely  a  sense  of  fulness  followed  by  vomiting  of  large  amounts 
of  partially  digested  food  and  mucus.  No  definite  history  of 
his  condition  could  be  obtained  prior  to  the  time  he  was  seen 
by  Dr.  Gaston  other  than  the  above  description. 

For  eight  years  prior  to  operation  he  was  constantly  under 
medical  care,  without  receiving  any  benefit.  Previous  to  that 
time  he  was  not  bothered  so  much,  but  on  looking  back  he 
thinks  he  may  have  had  milder  manifestations,  but  as  they  had 
always  been  present  he  did  not  realize  that  there  was  anything 
wrong  with  him. 

At  the  time  we  first  saw  him  he  appeared  cachectic  and  his 
features  were  peculiarly  similar  to  patients  suffering  from 
advanced  carcinoma.  His  complexion  was  of  a  sallow,  pasty 
nature.  The  eyeballs  were  quite  prominent,  the  malar  eminences 
protruded  and  the  cheeks  were  sunken  and  drawn;  his  whole 
Am  Surg  27 
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appearance  was  one  that  bespoke  despair.  The  neck  was 
wasted  and  the  sternomastoid  muscles  were  sharply  outlined. 
The  thyroid  gland  was  not  enlarged.  There  were  no  abnormal 
pulsations  in  the  neck,  but  the  veins  of  the  neck  and  forehead 
were  quite  distended.  The  chest  was  symmetrical  and  the 
expansion  equal  on  the  two  sides.  The  ribs  and  the  inter- 
costal spaces  were  easily  seen.  No  pathological  findings  were 
noted  in  the  heart  and  lungs. 

The  examination  of  the  abdomen  was  of  great  interest.  The 
upper  abdomen  was  distended,  the  distention  extending  down 
below  the  umbil  cus  about  one  and  a  half  inches.  The  abdo- 
men was  soft  and  there  were  no  signs  of  any  inflammatory  dis- 
turbance. Tenderness  and  pain  were  absent,  except  for  a 
feeling  of  discomfort  on  pressure  in  the  epigastrium.  The 
lower  abdomen  and  pelvis  were  apparently  normal.  No  free 
fluid  could  be  detected  in  the  abdomen.  The  stomach  was 
very  greatly  dilated,  this  being  the  cause  of  the  distention  above 
noted.  The  outline  of  the  stomach  could  be  easily  mapped  out. 
Marked  peristaltic  waves  were  visible,  traveling  periodically 
from  left  to  right.  These  waves  were  easily  induced  by  tap- 
ping the  abdomen  with  the  finger.  They  were  periodical  in 
nature,  being  synchronous,  of  course,  with  the  muscular  con- 
tractions of  the  stomach.  A  small,  hard  mass  could  be  felt 
on  palpation  at  the  pylorus,  just  to  the  right  of  the  midline, 
slightly  below  the  umbilicus.  This  mass  appeared  to  be  about 
the  size  of  an  olive. 

Examination  of  the  extremities  revealed  no  abnormal  findings. 
There  was  no  adenopathy  present;  the  inguinal,  cervical  and 
axillary  glands  exhibited  no  enlargement  on  palpation.  The 
roentgen-ray  examination  revealed  an  obstruction  at  the  pylorus 
which  was  thought  by  the  roentgen-ray  man.  Dr.  S.  Lange, 
to  be  due  either  to  an  ulcer  or  to  carcinoma.  His  report  is  as 
follows:  "The  roentgen-ray  pictures  reveal  a  marked  obstruction 
at  the  pyloric  end  of  the  stomach.  The  findings  are  suggestive 
either  of  an  ulcer,  with  stenosis  of  the  pylorus,  or  carcinoma. 
An  exact  statement  cannot  be  made." 
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Gastric  lavage  revealed  several  interesting  and  instructive 
findings.  It  was  necessary  to  wash  out  the  stomach  numerous 
times  to  afford  relief  from  the  excessive  vomiting  present.  He 
experienced  immediate  relief  after  each  lavage.  The  character 
of  the  wash  was  very  instructive.  Six  to  eight  quarts  of  water 
had  to  be  used  each  time  before  the  fluid  was  returned  clear. 
There  was  a  great  deal  of  undigested  food  present,  particles  of 
food  that  were  eaten  eight  days  previously  being  found  in  the 
return  fluid.  After  washing  the  stomach  completely  of  its 
contents  and  emptying  it  it  was  frequently  necessary  to  intro- 
duce three  quarts  of  water  before  any  siphonage  was  established. 
This,  of  course,  suggested  the  great  dilatation  present,  large 
quantities  being  necessary  to  induce  antiperistalsis.  The 
stomach  contents  were  not  colored  wth  bile,  the  color  being 
light  yellow  and  turbid  because  of  the  admixture  of  food.  The 
vomitus  had  a  sour,  rancid  odor,  due  largely  to  the  fermentation 
present  in  the  stomach.  On  analysis  the  stomach  contents 
showed  a  hypoacidity,  a  reduction  in  both  the  free  HCl  and 
combined  HCl  being  present  (free  HCl,  1005,  combined  1020). 
Lactic  acid  was  also  present,  as  well  as  numerous  bacteria.  No 
Boaz-Oppler  bacilli  were  found.  Bile  was  not  present.  Several 
analysis  were  made  and  they  all  revealed  a  marked  hypoacidity. 

The  findings  above  recorded  suggested  either  an  ulcer  of  the 
pylorus  with  secondary  cicatrization  and  obstruction  or  car- 
cinoma of  the  pylorus,  with  the  probabihties  being  in  favor  of 
the  latter  diagnosis.  A  laparotomy  was  advised  and  it  was 
suggested  that  a  posterior  gastroenterostomy  be  performed. 
The  patient  wilhngly  gave  his  consent  and  the  operation  was 
performed  on  December  29,  191 9. 

Operation.  The  patient's  stomach  was  thoroughly  emptied 
the  night  before  and  no  food  was  given  either  the  evening  before 
or  the  morning  of  the  operation.  He  was  given  the  usual  pre- 
paratory treatment. 

Digital  examination  revealed  an  annular  thickening  at  the 
pylorus  extending  about  one  and  a  half  to  two  inches.  The 
thickening  was  noted   to  be  present  for  about  one-half  inch 
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beyond  the  pyloric  ring.  It  was  an  annular  hypertrophy  about 
the  consistency  of  cartilage  and  smooth  throughout.  The 
mesenteric  glands  in  the  neighborhood  of  the  stomach  and 
duodenum  were  not  enlarged.  No  evidence  of  an  ulcer  with 
cicatrization  was  found.  There  was  no  scar  tissue  present. 
The  absence  of  enlarged  glands,  the  cartilaginous,  smooth,  even 
character  of  the  thickening  to  the  touch  and  the  smooth,  glisten- 
ing appearance  on  examination  were  quite  different  from  the 
findings  in  carcinoma.  The  hypertrophy  was  distinctly  con- 
lined  to  the  muscular  and  submucous  layers  and  was  uniform 
throughout  as  demonstrated  later  by  incision.  The  stomach 
was  enormously  dilated  and  looked  like  a  large  collapsed  sac. 
The  pyloric  orifice  was  tightly  contracted.  It  was  decided 
that  a  Rammstedt  operation  be  done  because  of  the  marked 
similarity  between  this  case  and  the  condition  found  in  the 
congenital  stenosis  of  infants.  The  pylorus  was  correspondingly 
slit  longitudinally  through  the  submucous  layer  to  the  mucosa 
for  about  one  and  half  inches.  This  at  once  relieved  the  stenosis. 
The  finger  could  now  be  pushed  through  the  pyloric  opening 
with  ease.  After  relieving  the  stenosis  as  described  above  the 
abdomen  was  closed  in  the  usual  manner.  A  diagnosis  of  con- 
genital hypertrophic  stenosis  of  the  pylorus  in  the  adult  was 
made  at  operation. 

Following  the  operation  the  patient  had  an  almost  uncom- 
plicated convalescence.  He  was  allowed  to  take  fluids  the 
day  after  operation.  He  retained  all  the  food  taken  and  suffered 
no  nausea  or  vomiting.  After  a  few  days  a  light  diet  was  allowed 
and  it  was  taken  with  relish.  He  was  encouraged  to  drink 
plenty  of  water.  His  appetite  became  ravenous  within  a  week's 
time.  For  the  first  time  in  years  he  was  having  normal  bowel 
movements  each  morning.  The  stools  were  of  good  consistency 
and  well  formed.  The  patient  was  put  on  a  general  diet  after 
the  first  week.  On  January  20,  1920,  he  was  discharged.  He 
had  gained  seven  pounds  and  felt  greatly  benefited.  The 
patient  was  placed  under  Dr.  Gaston's  supervision  after  leaving 
the  hospital. 
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In  September,  1920,  nine  months  after  operation,  he  was 
seen  at  the  office.  He  has  gained  thirty  pounds  in  weight, 
now  weighing  130  pounds.  He  states  that  he  eats  freely  of 
various  kinds  of  food  and  that  his  appetite  is  very  good.  His 
stomach  is  still  somewhat  dilated  but  much  smaller  than  before 
operation.  His  general  health  is  excellent  and  he  presents  an 
amazing  difference  in  appearance  from  what  he  did  nine  months 
ago. 

Treatment.  The  treatment  in  the  above  case  differed 
from  the  previous  cases  reported  in  the  employment  of  the 
Rammstedt  operation.  Maylard  and  Russell  both  performed 
posterior  gastroenterostomies  in  their  cases.  It  was  thought 
that  if  the  Rammstedt  operation  produced  such  excellent  results 
in  infants  with  consequent  less  shock  and  trauma,  that  in  adults, 
too,  it  should  be  preferable.  The  use  of  the  Rammstedt 
operation,  likewise,  obviates  the  necessity  of  diverting  food 
from  its  normal  channel  and  hence  produces  none  of  the  digestive 
defects  that  often  follow  gastroenterostomy.  The  simplest 
method  of  relieving  the  obstruct'on  present  should  be  the 
operation  of  choice.  In  this  case  simple  division  of  the  muscular 
and  submucous  layers  of  the  pylorus  produced  eminently  satis- 
factory results. 

September  i,  1921.  Patient  was  seen  on  the  above  date  and 
his  condition  remains  substantially  the  same  as  reported  one 
year  ago.  There  is  still  a  slight  dilatation  of  the  stomach 
present,  but  he  is  practically  free  from  s>Tnptoms  and  looks 
exceedingly  well.  His  weight  is  at  present  140  pounds,  his 
color  good  and  appetite  excellent.  His  general  condition  is 
decidedly  satisfactory. 

January  16,  1922.  The  patient  has  remained  in  good  con- 
dition and  is  entirely  free  from  symptoms  of  obstruction.  His 
weight  remains  at  140  pounds  and  his  general  appearance  is 
that  of  a  man  in  good  health. 
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DISCUSSION  ON  THE  PAPERS  OF  DRS.  CRILE,  PECK, 
SCUDDER,  POOL  AND  DINAN,  WOOLSEY,  DEAVER, 
BALFOUR,   JUDD,    GIBSON,    GRAIL'\M   AND    OLIVER 

Dr.  W.  J.  Mayo,  Rochester,  Minn.: 

We  all  agree  that  there  is  a  field  for  the  medical  management  of 
ulcer.  All  acute  cases  in  which  there  is  no  bleeding  or  perforation 
are  medical,  and  all  cases  of  recent  development  should  have  one 
thorough  course  of  medical  treatment;  more  than  this,  many  patients 
cannot  afford;  only  the  rich  are  able  to  make  a  pet  of  an  ulcer. 

The  hospital  end-results  reported  by  Dr.  Peck,  Pool,  Scudder, 
Deaver  and  Pfeiffer  represent  the  experience  in  our  Clinic.  I  think 
I  may  say  that  95  per  cent  of  our  patients  with  duodenal  ulcers  are 
cured  by  operation,  with  a  mortality  under  2  per  cent. 

Gastric  ulcer  cripples  the  stomach  more  or  less  permanently,  and 
the  end-results,  therefore,  ma}'  not  be  as  good  as  in  duodenal  ulcer. 

Gastrojejunal  ulcers  follow  gastroenterostomy  in  i  or  2  per  cent  of 
cases;  catgut  sutures  and  avoidance  of  traumatizing  the  field  of  opera- 
tion will  reduce  this  percentage.  The  end-results  following  operation 
for  gastric  ulcer  are  about  85  per  cent  satisfactory,  the  mortality, 
including  cases  of  acute  and  chronic  ulcer  and  their  complications,  is 
about  3.5  per  cent.  These  mortalities  are  based  on  cases,  not  on 
operations.  Several  operations  performed  on  one  patient  would,  of 
course,  fictitiously  reduce  mortality  percentages.  While  gastro- 
enterostomy is  the  popular  drainage  operation,  the  pyloroplasty 
which  our  distinguished  president  has  developed  is  an  excellent  one. 
The  immediate  results  are  not  so  good  as  after  gastroenterostomy, 
but  the  end-results  are  quite  as  satisfactory  with  less  chance  of 
secondary  disturbance. 

The  average  patient  who  comes  to  us  with  chronic  peptic  ulcer  is 
working  for  his  living;  he  has  neither  the  time  nor  the  money  to 
undertake  prolonged  medical  treatment;  neither  can  he  control  his 
diet  after  leaving  the  hospital.  Therefore,  the  vast  majority  of  these 
patients  must  be  treated  surgically.  Experience  with  failures  of 
surgery  to  cure  enables  a  rather  definite  classification  of  cases  into 
two  nearly  equal  groups: 

I.  In  cases  of  surgical  failure  due  to  faulty  methods  or  secondary 
sequela?,  such  as  a  badly  placed  stoma  or  a  gastrojejunal  ulcer,  patients 
should,  as  a  rule,  be  subjected  to  second  operations.  If  the  original 
condition  was  duodenal  iilcer  and  the  operation  gastroenterostomy  the 
gastroenterostomy  should  be  separated,  the  stomach  and  jejunum 
closed  and  a  Finney  pyloroplasty  performed.  If  the  original  condition 
was  a  gastric  ulcer  some  t>pe  of  partial  gastrectomy  is  indicated. 
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2.  In  cases  of  failure  of  operation  due  to  subsequent  dietetic  indis- 
cretion patients  can  be  relieved  by  proper  medical  management. 

Dr.  William  A.  Downes,  Xew  York: 

In  1Q17,  I  reported  before  this  Association  the  results  following 
operation  in  19  cases  of  hour-glass  stomach.  Midgastric  resection 
was  done  in  5  of  these  cases.  I  have  the  slides  of  this  group  taken 
from  three  to  six  years  afterward  and  I  would  like  to  show  them.  The 
result  is  excellent  in  every  case. 

A  word  in  reference  to  Dr.  Graham's  paper:  I  beUeve  that  syphilis 
of  the  stomach  is  a  medical  disease  unless  there  is  obstruction  at  the 
pylorus,  and  then  I  thmk  gastroenterostomy  is  the  operation  of  choice. 

Dr.  Willy  Meyer,  New  York: 

About  ten  years  ago  I  had  to  operate  on  a  patient  who  had  intense 
pain,  usually  a  very  short  time  after  the  intake  of  food.  All  symptoms 
and  thorough  clinical  analysis  pointed  to  ulcer,  probably  at  the  lesser 
curvature.  I  operated  on  him  and  found  an  ulcer,  as  diagnosed,  very 
close  to  the  cardia,  so  close  that  good  surgical  work  was  impossible 
without  raising  the  costal  arch,  and  for  this  he  appeared  too  weak. 
I  did  a  posterior  gastroenterostomy  of  large  size  and  put  him  on  a 
proper  diet.  The  patient  got  well  and  remained  so  for  at  least  six  or 
seven  years.  It  seems  that  by  putting  such  a  stomach  at  complete 
rest  even  an  ulcer  of  this  type  may  heal. 

Yesterday  I  attended  for  a  short  time  the  twenty-fifth  anniversary 
meeting  of  the  American  Gastro-Enterological  Association.  They 
discussed  the  very  topic  we  are  considering  here  today.  I  listened  to 
a  paper  of  Dr.  Einhorn's.  He  had  collected  and  showed  roentgen- 
ray  films  of  1 2  cases  of  penetrating  gastric  and  duodenal  ulcer  which 
had  been  roentgen-rayed  before  and  after  treatment  -with  the  duodenal 
tube.  In  every  one  of  the  gastric  ulcers  the  niche,  seen  before  the 
treatment,  had  disappeared  and  the  patients  appeared  cured  clinically. 
Dr.  Einhorn  reported  in  particular  the  case  of  a  physician  with  positive 
radiogram  who  asked  that  anything  be  done  except  operation.  He  was 
treated  ■s\ith  duodenal  feeding  and  did  very  well.  He  was  lost  sight 
of  at  the  time,  but  accidentally  seen  again  last  fall,  twelve  years  later. 
He  stated  that  he  considered  himself  completely  cured.  From  that 
time  on  Dr.  Einhorn  made  it  a  point  to  treat  all  his  patients  -with 
penetrating  gastric  and  duodenal  ulcer  with  duodenal  feeding  unless 
there  was  obstruction  near  the  pylorus.  The  roentgen  rays  before 
treatment  and  after  treatment  corroborated  the  clinical  findings  of  a 
cure.  Of  course,  one  cannot  say  that  all  these  cases  should  now  be 
turned  over  to  the  medical  man.     But  if  some  of  them  are  opposed  to 
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operation,  or  are  too  weak  or  too  old  to  stand  the  operation,  or  if  there 
are  other  compHcations  contraindicating  the  operation,  we  should  best 
resort  to  this  type  of  medical  treatment  and  have  the  stomach  put  at 
complete  rest.  The  explanation  for  the  phenomenal  results  is  easily- 
seen.  There  are  four  big  arteries  that  supply  the  stomach  with  blood. 
With  the  function  of  the  organ  temporarily  completely  eliminated  and 
the  stomach  itself  placed  at  a  complete  rest  a  good  chance  is  offered 
to  make  the  ulceration  heal  within  a  comparatively  short  time.  Of 
course,  patients  thus  treated  have  to  be  followed  up  most  carefully. 
Only  "final "  results  can  prove  the  real  value  of  this  mode  of  treatment. 

Dr.  Joseph  A.  Blake,  New  York: 

For  the  past  two  years  it  has  been  my  fortune  to  review,  as  con- 
sultant to  the  Public  Health  Service,  the  results  of  a  number  of 
operators.  The  patients  have  been  almost  entirely  ex-service  men 
who  have  been  operated  upon  in  service  and  naturally  have  nearly  all 
been  bad  results,  as  otherwise  they  would  not  have  required  treatment. 
I  have  received  the  same  impression  which  I  had  entertained 
previously.  The  patients  who  have  had  bad  results  had  all  been 
cases  of  gastroenterostomy.  In  regard  to  the  number  observed, 
usually  one  or  two  patients  have  been  under  observation  all  the  time. 
I  have  not  the  statistics  and  am  stating  my  impressions,  and,  also,  I 
do  not  know  the  conditions  for  which  the  operations  were  done.  The 
two  chief  complaints  have  been  disturbance  of  function  accompanied 
by  vomiting,  usually  described  as  "vicious  circle,"  and  the  other  has 
been  the  occurrence  of  marginal  ulcers,  of  which  there  have  been  quite 
a  number  of  cases.  We  had  been  impressed  at  the  time  of  operation 
to  find  that  in  most  cases  the  pylorus  was  perfectly  normal,  at  least 
to  external  appearances.  There  may  or  may  not  have  been  an  indura- 
tion or  ulcer  at  the  pylorus  for  which  the  original  operation  was  done, 
but  apparently  in  nearly  all  these  cases  the  pylorus  at  the  time  of  the 
secondary  operation  has  been  apparently  normal.  There  have  been 
some  patients  in  whom  the  pylorus  has  been  eliminated  by  division  or 
ligature. 

I  remember  one  patient  in  whom  the  first  operation  was  attended 
by  gastric  disturbance.  A  secondary  operation  was  done  and  the 
pylorus  cut  away  in  order  to  improve  the  function  of  the  gastro- 
enterostomy. This  turned  out  disastrously,  with  no  betterment  of 
function,  and  a  marginal  ulcer  also  occurred,  leaving  the  patient  in  a 
predicament  which  it  was  impossible  to  relieve. 

Some  of  these  patients  were  operated  on  by  well-known  and  some 
by  unknown  surgeons;  some  were  operated  on  at  the  best  hospitals 
in  our  country,  so  it  is  probable  that  not  many  were  operated  on 
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ignorantly — that  is,  by  those  who  did  not  know  when  to  do  the  proper 
thing. 

]My  impression  has  been  that  gastroenterostomy  has  distinct  hmita- 
tions,  and  I  am  inclined  to  agree  with  Dr.  Pool  that  there  should  be 
e\idence  of  pyloric  obstruction,  as  proven  by  gastric  retention  or 
otherwise.  This  con\iction  has  brought  me  to  doing  excision  of  the 
ulcer  and  pyloroplasty  wherever  possible,  and  it  does  seem  to  me  we 
should  not  be  committed  to  any  one  surgical  procedure  for  any  one 
surgical  condition,  and  we  should  do  the  most  rational  operation, 
which  I  believe  is  always  excision,  when  possible  and  not  attended  by 
too  great  danger,  even  when  the  ulcers  are  situated  on  the  duodenal 
side  of  the  pylorus.  With  excision  combined  with  the  pyloroplasty  I 
have  obtained  excellent  results.  The  stomach  functions  as  it  was 
designed  to,  and  there  is  no  danger  of  marginal  ulcers. 

A  few  days  ago  I  operated  on  a  gastrojejunocolic  fistula.  The 
history  of  this  man  was  that  seven  years  ago  he  had  a  gastroenteros- 
tomy done;  one  and  a  half  years  ago  apparently  a  marginal  ulcer 
formed  attended  by  severe  hemorrhage  and  shortly  afterward  perfora- 
tion into  the  colon,  so  that  the  perforation  must  have  occurred  over 
a  year  ago.  At  the  operation  comparatively  few  adhesions  were 
found  between  the  stomach  and  colon,  and  on  separating  the  colon 
we  found  a  large  gastroenterostomy  stoma  with  no  ulceration  or 
induration  about  it.  It  struck  me  as  quite  remarkable  that  the  man 
had  entirely  got  rid  of  the  marginal  ulcer  of  which  he  had  distinct 
symptoms  a  year  ago  and  also  got  rid  of  the  cicatricial  infiltration 
which  must  have  occurred  afterward.  This  observation  would 
support  the  theory  that  ulcers  of  the  pyloric  region  can  disappear 
absolutely  after  gastroenterostomy,  thereby  lea\-ing  a  normal  pylorus 
plus  an  unphysiological  anastomosis  with  the  jejunum. 

Dr.  John  H.  Gibbon,  Philadelphia,  Pa.: 

I  agree  vdth.  what  Dr.  Blake  has  said  in  first  making  a  diagnosis 
on  the  history.  The  history  is  the  most  valuable  thing  and  next  the 
roentgen-ray  findings. 

I  also  agree  \\-ith  Dr.  Blake  that  a  great  many  operations  are  per- 
formed on  symptoms  only,  not  on  findings,  and  the  only  thing  is  that 
we  have  not  impressed  sufficiently  upon  every  surgeon  the  fact  that 
gastroenterostomy  vdW  not  cure  gallstones,  appendicitis,  the  gastric 
crises  of  tabes  or  gastric  neuroses.  When  the  surgeon  undertakes 
to  operate  for  ulcer  he  must  have  the  courage  to  close  the  wound  if  he 
does  not  find  the  ulcer. 
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Dr.  John  M.  T.  Finney,  Baltimore,  Md.: 

I  have  some  hesitation  in  discussing  this  question  because  I  seem  to 
be  in  the  minority.  I  do  not  believe  that  we  know  yet  what  the  cause 
of  ulcer  is.  Not  knowing  what  the  cause  is,  whether  of  the  duodenum 
or  of  the  stomach,  other  things  being  equal,  I  think  it  is  better  to  get 
rid  of  it.  If  gastroenterostomy  would  ensure  the  getting  rid  of  an 
ulcer,  that  is  the  proper  thing  to  do.  It  is  easy  in  most  hands  and  a 
reasonably  safe  procedure,  but  it  does  not  always  get  rid  of  the  ulcer. 
About  80  per  cent  of  gastroenterostomies,  approximately,  are  satis- 
factory. That  means  a  pretty  large  margin  of  dissatisfaction.  The 
same  is  true,  but  to  a  less  extent,  of  pyloroplasty.  I  have  been  doing 
this  operation  long  enough  to  convince  me  it  will  not  cure  every  ulcer. 
Something  else  is  needed.  I  believe  from  my  experience  that  it  is 
better  to  excise  either  by  the  cautery  or  by  the  knife  every  ulcer, 
whether  of  the  stomach  or  of  the  duodenum,  that  it  is  possible  to  excise. 
What  is  the  best  way  to  do  it  is  a  most  important  question.  Person- 
ally I  have  come  to  look  upon  it  about  as  Dr.  Blake — I  always  class  a 
gastroenterostomy  with  an  amputation  as  a  confession  of  defeat. 
When  you  do  a  gastrectomy  it  means  you  are  doing  a  makeshift 
operation;  you  are  doing  something  which  is  not  your  first  choice 
but  is  palliative;  you  must  do  it  because  you  cannot  do  better.  An 
amputation  is  much  the  same  sort  of  thing. 

Everybody  admits  that  a  gastroenterostomy  in  the  presence  of  a 
stenosed  pylorus  "will  give  you  good  functional  results.  But  what 
about  the  class  in  which  you  do  not  have  a  stenosed  pylorus?  I  want 
to  emphasize  what  Dr.  Blake  has  said,  that  every  case  is  a  law  unto 
itself.  I  believe  that  every  individual  case  should  be  studied  both 
before  and  at  operation  and  determine  then  and  there  what  is  the  best 
procedure  for  this  particular  case.  I  do  a  gastroenterostomy  in  case 
of  a  stenosed  pylorus  \^ith  a  fixed  pylorus  which  you  cannot  mobilize 
satisfactorily  and  get  good  results  from  it.  I  believe  it  is  better  to  do 
a  simple  pyloroplasty  in  all  cases  in  which  the  ulcer  is  on  the  anterior 
wall,  excising  the  ulcer  at  the  same  time. 

I  have  developed  recently  an  operation  which  I  expect  to  report 
some  time  in  the  near  future  after  I  have  had  sufficient  cases  to  con- 
\ance  me  that  it  is  a  safe  operation,  and  after  I  have  watched  these 
cases  sufficiently  long  to  make  sure  that  it  is  a  procedure  worth 
reporting. 

At  the  present  time  it  is  quite  possible  to  remove  any  ulcer  within 
two  inches  of  the  j^ylorus  \nth  very  satisfactory  and  immediate 
functional  results.  I  have  not  had  a  death  so  far  and  have  had  most 
satisfactory  ultimate  results.  I  believe  it  is  possible  to  excise  all 
ulcers  in  the  neighborhood  of  the  pylorus  where  it  is  possible  to 
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mobilize  the  pylorus.  "WTien  it  is  possible  to  do  this,  resection  is  the 
operation  of  choice.  Then  you  complete  the  pyloroplasty  and  suture 
with  catgut  reinforced  with  silk.  I  have  had  23  cases,  so  far,  with 
most  satisfactory  results. 

Dr.  George  W.  Crile,  Cleveland,  Ohio: 

I  am  enthusiastic  over  the  operations.  As  long  as  we  have  20  per 
cent  failures,  however,  we  must  do  something  to  impro\'e  our  methods. 

As  for  diagnosis,  we  all  know  the  ability  of  Dr.  Balfour  and  of  Dr. 
Judd  in  that  direction.     So  by  comparison  there  is  little  hope  for  us. 

One  point  which  has  emphasized  to  us  the  value  of  a  preliminary 
gastroenterostomy  is  the  impossibility  in  certain  cases  of  differentiating 
cancer  from  ulcer.  Thus  in  4  of  our  cases  the  entire  m'ass  that  at 
the  time  of  the  first  operation  appeared  to  be  cancer  disappeared 
before  the  second  operation,  so  that  the  resection  was  not  required. 
Had  the  entire  operation  been  performed  at  the  first  stage  not  only 
would  the  hazard  have  been  great  but  a  needless  operation  would 
have  been  performed. 

Dr.  Charles  H.  Peck,  New  York: 

As  to  gastrojejunal  ulcers,  I  have  had  two  that  have  been  operated 
on  successfully. 

As  to  gastric  ulcer,  I  believe  that  some  method  of  eradication  of  the 
ulcer  ought  to  be  added  to  gastroenterostomy  in  all  cases  in  which  it  is 
possible.  In  some  cases  it  is  not  possible.  I  have  one  striking  case 
that  was  operated  on  fifteen  months  ago  in  a  patient  aged  sevent}'-eight 
years.  The  ulcer  was  located  one  and  a  half  inches  from  the  pylorus 
on  the  posterior  wall  of  the  stomach.  I  did  a  simple  gastroenteros- 
tomy, which  has  apparently  resulted  in  a  cure.  I  have  another  strik- 
ing case  in  which  the  adhesions  were  so  great  that  excision  of  the  ulcer 
was  impossible,  but  in  this  case  also  there  was  a  complete  and  satis- 
factory recovery  after  simple  gastroenterostomy. 

I  disagree  %nth  Dr.  Finney  and  Dr.  Blake.  I  do  not  beUeve  that 
the  beneficial  effects  resulting  from  gastroenterostomy  for  duodenal 
ulcer  are  restricted  to  the  cases  vdih  stenosis,  although  they  do  give 
the  most  striking  and  brilliant  results.  I  believe  with  a  definite  ulcer 
that  gastroenterostomy,  irrespective  of  retention  and  stenosis,  is 
capable  of  effecting  heahng.  I  recall  another  case  of  chronic  duodenal 
ulcer  with  persistent  bleeding  in  a  woman,  aged  seventy-four  years, 
in  which  I  finally  did  a  gastroenterostomy.  There  was  no  obstruction. 
She  is  now  able  to  eat  anything  at  the  age  of  eighty  years. 

Again,  a  case  of  pyloric  tumor  which  we  saw  at  the  time  of  the  first 
operation  was   thought  to  be    malignant.      Gastroenterostomy  was 
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done  as  the  first  stage  of  a  two-stage  operation  and  about  twenty  days 
later  a  pylorectomy  was  performed.  On  examination  of  the  specimen 
I  found  there  had  been  an  ulcer,  with  a  crater  nearly  the  size  of  a 
quarter-dollar,  near  the  pylorus,  which  had  completely  healed  in  three 
weeks'  time.  The  mucous  membrane  had  healed  completely  o\er  the 
entire  crater. 

As  to  the  medical  management  of  such  cases  I  believe  that  every 
case  should  be  so  treated  by  the  Sippy  method  or  any  rational  plan, 
and  that  surgical  treatment  should  be  reserved  for  those  cases  that 
fail  to  respond  after  a  reasonable  time  to  medical  management. 

Dr.  Eugene  H.  Pool,  New  York: 

I  seem  to  have  given  the  impression  that  in  my  opinion  gastro- 
enterostomy should  only  be  used  in  the  presence  of  obstruction.  My 
statement  was  that  gastroenterostomy  would  almost  certainly  give 
ICO  per  cent  functional  successes  if  there  is  any  degree  of  obstruction, 
even  a  six-hour  barium  retention,  which  may  indicate  only  a  slight 
degree  of  obstruction.  The  surgeon  before  operation  for  supposed 
duodenal  ulcer  should  have  the  information  as  to  whether  there  is 
or  is  not  a  six-hour  retention.  This  information  may  modify  his 
attitude  in  the  procedure  to  elect. 

The  next  feature  is  in  regard  to  small  nonobstructing  ulcers.  This 
is  the  tv-pe  which  can  often  be  treated  better  by  excision  and  pyloro- 
plasty than  by  gastroenterostomy,  as  they,  for  the  most  part,  give 
the  poor  late  functional  results.  No  surgeon  can  always  decide 
positively  on  inspecting  the  duodenum  whether  there  is  an  ulcer  or  not. 
In  the  doubtful  cases  I  believe  the  duodenum  should  be  opened  and  the 
presence  or  absence  of  an  ulcer  there  definitely  determined.  If  present 
it  should  be  excised  and  an  appropriate  plastic  done,  avoiding  a 
gastroenterostomy. 

In  regard  to  medical  treatment  the  social  and  economic  conditions 
of  the  individual  should  be  given  weight  in  each  case  in  deciding  the 
duration  of  such  treatment  or  courses  of  treatment.  The  same 
treatment  is  not  appropriate  for  all  patients.  The  chances  of  a 
relatively  rapid  cure  through  surgery,  yet  with  some  danger  to  life, 
must  be  taken  by  those  to  whom  time  and  expense  are  all-important. 
Whereas  the  safer  but  prolonged  invalidism  of  medical  treatment 
may  be  elected  for  others  to  whom  the  time  element  is  of  little  moment 
in  comparison  with  the  risk  to  life. 

Dr.  George  Woolsey,  New  York: 

I  did  not  include  in  my  paper  ulcers  of  the  duodenum.  I  may 
say  that  the  results  in  these  cases  are  more  satisfactory  than  in  the 
gastric  ulcers. 


END-RESULTS    IN   GASTRIC   SURGERY  429 

I  agree  with  Dr.  Peck  that  the  duodenal  ulcer  need  not  have  a 
pyloric  narrowing  or  stenosis  in  order  to  have  a  good  result  from 
gastroenterostomy.  In  the  last  two  or  three  years  or  more  I  have  been 
very  much  interested  in  following  the  return  record  work  of  the 
patients  who  come  back  after  operation,  two  or  three  times  a  year,  for 
stomach  analyses  and  for  fluoroscopic  examinations.  It  is  very 
evident  that  in  some  of  them  the  stomach  emptied  both  by  the  stoma 
and  by  the  pylorus.  In  other  cases  where  there  is  stenosis  of  the 
pylorus  it  requires  pressure  to  force  the  barium  through  the  pylorus, 
and  there  are  all  grades  of  intermediate  variations. 

This  follow-up  work  has  been  exceedingly  interesting,  for  we  have 
been  able  to  see  the  actual  results  in  the  cases  that  I  have  operated 
upon. 

Dr.  Judd's  paper  was  very  encouraging.  As  I  said  in  my  own  paper, 
there  are  a  number  of  reports  of  mesogastric  resections  in  the  literature 
with  better  results  than  my  own.  In  one  of  my  cases  of  this  group  I 
think  syphilis  may  have  been  partly  responsible  for  a  bad  ultimate 
result,  considering  the  marked  obliterating  endarteritis  of  the  larger 
vessels  around  the  ulcer.  The  patient  was  well  for  two  and  a  half 
years  after  the  operation  before  relapsing.  I  do  not  think,  howe^-er, 
when  patients  have  a  positive  Wassermann  reaction  and  an  ulcer  of 
the  stomach  that  there  is  necessarily  an  etiological  relation  between 
the  lues  and  the  ulcer,  or  that  such  ulcers  should  be  called  s\^hilitic 
unless  the  typical  characteristics  of  syphilitic  ulcers  are  present. 


THYROID  SURGERY  AND  THE  DEMENTIA 
PRECOX  SYNDROME 


By  JOSEPH  RILUS  EASTMAN,  M.D. 

INDIANAPOLIS,    IND. 


Dementia  precox  according  to  Kraepelin'  consists  of  a  series 
of  states  the  common  characteristic  of  which  is  a  pecuHar  de- 
struction of  the  internal  connections  of  the  psychic  personaHty. 
The  effects  of  this  injury  predominate  in  the  emotional  and 
vohtional  spheres  of  mental  life.  The  assertion  that  this  is  a 
distinct  disease  has  met  with  repeated  and  decided  opposition. 

It  is  the  aim  of  this  paper  to  record  clinical  observations 
which  apparently  support  the  the  suspicion  that  a  very  close 
relationship  exists  between  endocrine  imbalance  and  dementia 
precox. 

Kraepelin,  Gushing,  Lewis  and  Davies,  among  others,  have 
studied  a  practical  aspect  of  mental  disease  and  endocrine 
imbalance  which  is  of  interest  to  surgeons  who  have  to  do  with 
thyroid  diseases.  This  phase  concerns  the  treatment  of  this 
and  certain  other  forms  of  insanity  by  attacking  directly  the 
endocrine  gland  itself  by  surgical  or  nonsurgical  methods. 
Recently,  Lewis  and  Davies^  have  reported  a  considerable 
number  of  cases  in  which  the  psychic  syndrome  of  dementia 
precox  was  favorably  influenced  by  thyroid  extract  therapy 
and  hemithyroidectomy,  chiefly  the  former.  Most  of  their 
cases  were  of  the  sluggish,  apathetic,  introversion,  hypoglandular 
type.  These  were  treated  with  thyroid  extract.  Some  were 
schizophrenic  with  paranoid  symptoms,  agitation,  excitement, 
etc.,    and   were   classed   as   cases    of   hyperthyroidism.     These 
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authors  suggest  that  their  rather  satisfactory  attempts  at  treat- 
ment of  dementia  precox,  through  thyroid  surgery  and  medi- 
.cation,  should  be  interpreted  in  terms  of  possibiHties  and  not 
in  terms  of  demonstrated  facts  or  permanent  achievements. 

In  the  writer's  cases  it  was  the  circumstance  that  dementia 
precox  was  observed  in  four  instances  associated  with  only 
slight  aberration  in  size  and  form  of  the  thyroid  gland,  but  not 
associated  with  the  s\Tnptoms  of  frank  thyrotoxicoses  which 
marked  the  cases  as  unusual  and  perhaps  significant  in  some 
degree.  Since  all  of  the  clinical  symptoms  of  Graves's  disease 
are  largely  of  nervous  origin,  all  are  emotional  and,  as  is  well 
known,  many  cases  exhibit  rather  definite  forms  of  nervous  and 
mental  disease,  as  mania,  chorea,  hysteria,  etc.,  it  is  not  at 
all  surprising  that  the  rather  definite  clinical  syndrome  of 
dementia  precox  appears  occasionally  in  connection  with  thyro- 
toxicosis. It  is  because  of  the  clinical  relief  of  dementia  precox 
unassociated  with  Basedow's  disease  in  sensu  slriclori  through 
apparent  correction  of  endocrine  imbalance  by  hemithy- 
roidectomy  that  a  report  is  submitted. 

The  diagnosis  of  endocrine  imbalance  with  the  probable  site 
of  the  injury  in  the  thyroid  was  made  in  each  instance  by  Dr. 
Lillian  Crockett  Lowder,  of  Indianapolis,  in  whose  practice 
the  cases  occurred. 

Case  i.— White  female,  aged  twenty-two  years. 

Family  History.  Mother  and  father  are  both  living  and  in 
good  health.  There  is  no  record  of  cancer,  tuberculosis  or 
mental  or  nervous  disease.  The  family  history  as  to  goiter 
is  noteworthy.  On  the  paternal  side  the  history  is  negative  as 
to  goiter.  On  the  maternal  side  the  grandmother  had  a  simple 
goiter,  two  great-aunts  had  exophthalmic  goiter,  the  mother 
has  a  simple  goiter,  one  aunt  has  exophthalmic  goiter  and  one 
brother  has  a  simple  goiter;  likewise  a  sister  who  died  at  the 
age  of  thirteen  had  a  distinctly  enlarged  thyroid  gland. 

Personal  History.  As  a  young  girl  the  patient  enjoyed  good 
health  with  the  exception  of  the  usual  childhood  diseases.     At 
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the  age  of  eighteen  she  began  to  feel  that  her  strength  was  not 
the  equal  of  that  of  her  associates.  She  was  graduated  at  high 
school  and  became  a  stenographer,  and  for  three  years  was 
employed  in  this  work,  after  which  she  became  indolent  and 
quarrelsome,  exhibiting  introspection  and  introversion,  in  that 
she  remained  secluded  in  her  room  and  avoided  social  contact 
wherever  and  whenever  possible.  Her  habits  became  more 
and  more  solitary.  She  developed  a  violent  hatred  for  her 
father,  declaring  that  she  was  not  his  daughter  and  accusing 
him  of  attempts  to  poison  her.  She  spent  many  hours  wander- 
ing alone  in  the  streets. 

Physical  Findings.  The  patient  is  a  moderately  well-built 
girl  apparently  about  twenty-five  years  old.  Her  eyes  react 
well.  There  is  a  very  slight  degree  of  exophthalmos.  H>7)eropic 
astigmatism  is  present.  The  fundus  is  normal.  There  is  a 
moderate  enlargement  of  the  right  lobe  of  the  thyroid  and 
isthmus.  Chest,  abdomen  and  pelvis  negative.  There  is  a 
slight  acceleration  of  the  pulse,  the  rate  being  eighty  to  ninety 
a  minute.  The  deep  and  superficial  reflexes  are  exaggerated, 
especially  the  left  patellar  reflex.  There  is  a  slight  tremor  of 
the   fingers.     Blood   and   spinal   Wassermann   negative. 

Personal  History  in  the  Hospital.  The  patient  hid  her  toilet 
articles  and  house-slippers  in  the  garbage  can,  occasionally 
wandering  away  from  the  institution  to  be  found  hidden  or 
wandering  aimlessly,  clad  in  a  thin  nightdress,  at  zero  tem- 
perature, in  the  streets.  She  described  vocal  hallucinations 
which  she  interpreted  as  the  voices  of  God,  Jesus  and  the  Virgin 
Mary,  which,  as  she  said,  had  told  her  to  put  the  articles  in 
the  garbage  can.  The  voices  quoted  passages  from  the  Bible 
and  Science  and  Health. 

Diagnosis.     Dementia  precox,  paranoid  form. 

Treatment.     Hemi  thyroidectomy. 

Result.  After  two  weeks  the  young  woman  returned  to  her 
normal  mentahty.  She  resumed  her  secretarial  work  and  for 
the  entire  period  intervening  since  her  operation,  almost  a  year, 
she  has  been  quite  free  of  signs  of  mental  aberration. 
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Case  2.— Female,  aged  fifty-four  years,  married. 

Family  History.     Negative  as  to  goiter  and  insanity. 

Personal  History.  That  of  a  healthy  woman  until  the  age 
of  fifty- three,  at  which  time  she  became  irritable  and  easily 
excited.  She  became  jealous  of  her  husband  without  cause 
and  was  convinced  that  a  conspiracy  existed  between  her  hus- 
band and  her  nurse  in  which  her  destruction  was  planned.  She 
developed  violent  hatred  for  her  husband  and  made  homicidal 
threats;  she  made  several  vicious  attacks  upon  her  husband's 
person.  She  heard  threatening  and  insulting  voices  and  was 
finally  committed  to  an  insane  hospital. 

Physical  Findings.  The  eye-grounds  are  normal  and  there 
is  no  exophthalmos  present;  other  ocular  signs  of  Basedow's 
disease  are  absent.  The  pulse-rate  ranges  from  90  to  100. 
There  is  some  precordial  distress  and  slight  fine  tremor.  There 
is  no  anasarca.  The  patient  has  lost  about  thirty  pounds  in 
weight.  Examination  of  the  thyroid  gland  re\'eals  moderate 
enlargement  of  the  right  lobe  and  isthmus. 

Treatment.  Hemithyroidectomy  was  performed  without  ap- 
parent benefit,  so  far  as  the  psychosis  was  concerned,  until  a 
period  of  two  months  had  elapsed,  after  which  the  mental 
symptoms  gradually  disappeared  and  have  not  returned  to  the 
present  time,  which  is  four  years  after  the  thyroidectomy. 

Case  3.— Female,  aged  twenty-one  years. 

Family  History.  Negative  as  to  cancer,  lues  and  tuberculosis. 
Father  was  an  alcoholic.     An  elder  sister  had  a  simple  goiter. 

Personal  History.  Patient  has  had  excellent  health  until 
the  present  illness,  excelling  in  basket-ball  and  tennis  and  hold- 
ing the  world's  pole-vaulting  record  for  women.  Her  class 
work  at  Indiana  University  was  excellent.  After  graduation 
she  procured  a  position  as  instructress  in  athletics.  After  a 
few  months  she  began  to  shirk  her  work  and  became  quarrel- 
some and  neglectful  of  all  her  duties.  She  developed  a  marked 
hatred  toward  her  relatives  and  accused  them  of  conspiring 
against  her  welfare.  There  were  other  distinct  phobias.  She 
Am  Surg  28 


434      EASTMAN:   THYROID    SURGERY   AND   DEMENTIA   PRECOX 

refused  to  go  out  on  the  street  for  fear  of  evil  befalling  her  and 
demanded  removal  from  her  home  because  of  her  fear  and 
hatred  of  a  kind  and  indulgent  mother.  Was  adjudged  insane 
by  a  lunacy  commission. 

Physical  Findings.  Very  slight  exophthalmos  and  enlarge- 
ment of  the  right  lobe  of  the  thyroid.  Pulse  somewhat  accel- 
erated. There  was  a  coarse  tremor  of  slight  degree  observed 
in  the  lingers.  After  thyroidectomy  the  psychosis  disappeared 
and  at  this  time,  almost  six  years  after  the  operation,  the  patient 
is  in  perfect  health  and  is  an  instructress  in  the  high  school  at 
Palm  Beach,  Florida. 

Case  4.— Female,  aged  twenty-seven  years. 

Family  History.     Negative  as  to  goiter  and  insanity. 

Personal  History.  Patient,  who  had  been  an  industrious  and 
amiable  young  woman,  was  dismissed  as  a  teacher  because  of 
her  vulgar  and  quarrelsome  attitude  toward  her  pupils.  This 
action  was  taken  by  the  school  board  on  complaint  of  parents. 
She  was  extremely  agitated  and  described  auditory  hallucinations 
and  delusions  of  persecution.  She  developed  hatred  for  her 
husband,  resulting  in  divorce,  because  of  her  angry  tirades  and 
threats  of  violence.  She  lived  in  a  tormented  state  of  distrust 
of  her  friends  and  relatives. 

Pliysical  Findings.  The  eye-grounds  were  normal  and  there 
was  no  ocular  signs  of  Basedow's  disease  and  no  tremor  except 
vhen  the  patient  was  especially  agitated  and  combative.  Uni- 
lateral enlargement  of  the  thyroid  gland  was  present. 

Treatment.     Hemithyroidectomy. 

Result.  Relief  of  psychosis.  The  patient,  though  somewhat 
nervous,  is  able  to  carry  on  her  work  as  teacher. 

There  is  a  large  amount  of  evidence  to  show  that  there  is  a 
functional  correlation  between  the  ductless  glands  and  the 
nervous  system,  but  the  exact  nature  and  extent  of  this  corre- 
lation has  been  explained  on  such  varying  and  contradictory 
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hypotheses  by  different  investigators  that  the  resultant  de- 
ductions are  rather  unsatisfactory. 

Thus,  Berkley,''  in  1908,  reported  10  cases  of  thyroidectomy 
for  catatonic  dementia  precox  with  brilhant  results.  The  after- 
course  of  the  cases  coincided  with  his  belief  that  the  condition 
was  primarily  one  of  h>^erthyroidism.  In  those  patients  whose 
thyroid  subsequently  enlarged  there  was  an  immediate  return 
of  catatonia,  mutism,  etc.,  which  disturbances  in  turn  dis- 
appeared as  the  gland  spontaneously  diminished  in  size.  Since 
thyroid  secretion  is  an  accelerator  principle,  activating  the 
nervous  system  to  a  h}'perexcitability,  it  is  rather  surprising 
to  find  cases  of  catatonia,  a  condition  associated  with  apathy 
and  negativism,  relieved  by  thyroidectomy.  The  report  of 
Kanavel  and  Pollock,*  who  obtained  negative  results  from 
thyroidectomy  in  12  cases  of  catatonic  dementia  precox,  falls 
more  in  line  with  our  present  physiological  conceptions. 

Working  along  somewhat  different  Hues  but  upon  the  same 
problem,  Uyematsu^  found  the  blood-clotting  time  of  catatonic 
dementia  precox  cases  definitely  shortened.  H>T3ersecretion 
of  the  thyroid  gland  is  accompanied  by  a  prolonged  coagulation 
period  of  the  blood,  while  hj-posecretion  is  usually  associated 
with  shortening  of  the  same.  Here  is  an  interesting  similarity 
between  catatonia  and  h}pothyroidism.  The  hematological 
study  also  points  to  another  remarkable  resemblance  between 
these  two  conditions  in  that  the  platelet  count  in  myxedema, 
cretinism  and  catonic  dementia  precox  are  exceedingly  in- 
creased. In  the  matter  of  sugar  tolerance  Lewis  and  Davies*^ 
have  also  pointed  out  the  similarity,  since  in  both  catatonic 
dementia  precox  and  h>pothyroidism  there  is  a  markedh*  in- 
creased tolerance.  The  one  case  in  their  report  showing  a  delayed 
absorption  phenomenon  was  of  paranoid  dementia  precox  mani- 
festing definite  signs  of  h>'perthyroidism. 

While  it  would  thus  seem  that  the  catatonic  form  of  dementia 
precox  has  been  rather  definitely  identified  with  a  deficient 
secretion  of  the  thyroid  gland,  we  have  been  unable  to  find  any 
reports  to  show  the  nature  of  the  relationship  if  any  exist  between 
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the  agitated  and  paranoid  types  of  dementia  precox  and  the 
thyroid  gland.  It  was  as  an  inquiry  into  this  relationship  that 
the  following  investigation  was  made  at  the  Central  Insane 
Hospital  at  Indianspolis : 

Consecutive  cases  of  dementia  precox,  irrespective  of  type, 
were  examined  for  signs  of  endocrine  imbalance.  Special 
attention  was  paid  to  thyroid  hypertrophy.  Since  anatomical 
variation  might  enter  largely  into  such  an  investigation  care 
was  exercised  to  record  thyroids  as  enlarged  only  when  they 
were  visibly  hypertrophied. 

Of  27  male  patients,  11,  or  40  per  cent,  presented  some  degree 
of  thyroid  hypertrophy.  Of  this  number  2  had  large  goiters^ 
6  showed  a  conspicious  enlargement  while  the  remaining  3 
manifested  a  moderate  hypertrophy  of  one  or  both  lobes.  Twelve 
of  the  men  presented  definite  signs  of  vasomotor  disturbances, 
especially  in  the  hands,  which  in  8  cases,  or  29  per  cent,  were 
characteristically  purple  and  cold.  Six  cases,  all  over  21  years, 
had  little  or  no  beard,  the  hair  elsewhere  on  the  body,  how- 
ever, appearing  normal.  Three  cases  showed  underdeveloped 
genitals.  One  case  presented,  in  addition  to  a  markedly  en- 
larged thyroid  and  cold  hands,  an  outstanding  overgrowth  of 
the  long  bones.  It  is  interesting  to  note  that  of  5  cases  of 
catatonic  dementia  precox  among  the  group  not  one  showed 
any  thyroid  enlargement. 

Of  74  female  patients,  48,  or  64  per  cent,  presented  some 
degree  of  thyroid  hypertrophy.  The  number  of  actual  goiters 
in  the  group  was  surprising,  amounting  to  18  in  number,  or  24 
per  cent.  Of  these  18,  9  exhibited  goiters  that  were  apparently 
cystic,  4  had  median-lobe  enlargement  and  2  had  discharging 
sinuses  from  the  goiter,  evidently  due  to  a  purulent  thyroiditis. 
Menstrual  disorders  were  common,  over  one-half  of  the  women 
complaining  of  irregularity  and  10  who  were  under  thirty-five 
did  not  menstruate.  As  in  the  male  patients,  vasomotor  dis- 
orders were  conspicuous,'  18  of  the  women,  or  23  per  cent,  pre- 
senting the  cold,  purplish  hands  noted  in  the  men.  Four  women 
had  an  abnormal  growth  of  hair  on  the  face. 
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In  both  the  male  and  female  patients  the  cardinal  symptoms 
of  thyrotoxicosis,  with  the  exception  of  goiter,  were  notably 
absent. 

It  has  been  observed  that  a  certain  percentage  of  cases  of 
dementia  precox,  more  particularly  those  of  the  catatonic  and 
hebephrenic  t\^es,  suffer  from  marked  constitutional  disorders, 
more  prominently  insomnia,  cyanosis,  emaciation,  circulatory 
and  vasomotor  disturbances  and  disturbed  cardiac  action. 
These  symptoms  together  with  the  early  age  incidence  of  the 
disease  have  naturally  led  investigators  to  correlate  it  with 
the  concomitant  ovarian,  testicular  and  thyroid  changes.  In 
lieu  of  a  more  satisfactory  explanation  of  these  physical  findings, 
they  have  usually  been  regarded  as  subsidiary  and  resultant 
upon  the  primary  mental  changes.  These  facts  are  noted  by 
Jelliffe,^  who  is  of  the  opinion  that,  despite  them,  dementia 
precox  must  as  yet  be  looked  upon  as  simply  an  "introversion 
psychosis,"  a  term  which  describes  the  most  characteristic 
quality  of  the  disease  but  goes  no  further. 

Rather  constant  and  definite  regressive  changes  in  the  testes 
and  ovaries  of  dementia  precox  cases  were  found  by  Sir  Frederick 
Mott.^  Of  course,  he  did  not  conclude  that  dementia  precox 
is  caused  by  such  changes,  but  remarks  that  this  close  association, 
to  be  understood,  will  require  much  further  investigation. 
Hemmeter  and  Friedman,  on  the  other  hand,  have  with  apparent 
justice  claimed  that  all  ductless-gland  disturbances  may  mani- 
fest themselves  clinically  without  macroscopic  or  microscopic 
alterations  of  these  structures. 

If  it  is  true  that  an  abnormal  condition  of  the  ductless  glands, 
resulting  in  an  endocrine  failure  or  disorder  of  the  endocrine 
equilibrium,  has  a  causitive  relation  to  dementia  precox  one 
might  expect  to  discover  a  structural  defect  or  change  in  the 
corresponding  glands  at  autopsy.  Kojima,^  who  examined 
the  ductless  glands  of  two  cases  of  dementia  precox  post  mortem, 
comes  to  the  conclusion  that  in  males  there  is  a  tendency  to 
hypofunction  and  in  females  to  h^perfunction  of  the  thyroid. 
Microscopically,   he  found  that  the   thyroid  vesicles  vary  in 
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size  and  are  distended  with  colloid,  that  there  is  an  excess  of 
intravesicular  connective  tissue  and  a  flattening  of  the  epithelial 
cells.  Ramadier  and  Marchand'-*  found  in  a  female  case,  aged 
seventeen  years,  a  gland  that  weighed  5  grams,  in  which  there 
was  a  marked  sclerosis.  In  4  other  cases  they  found  more  or 
less  sclerotic  changes,  an  atrophy  of  the  vesicles  and  a  great 
variation  in  the  quantity  of  colloid;  in  i  case  no  changes  were 
observed.  On  the  other  hand,  Parhon  and  others  found  no 
sclerotic  changes  but  a  marked  distention  of  colloid  in  the 
vesicles.  It  would  thus  appear  that  while  there  are  undoubtedly 
structural  changes  in  the  thyroids  of  some  dementia  precox 
cases,  these  changes  are  not  definite  or  constant,  in  some  instances 
there  being  a  hyperfunction,  in  others  a  sclerosis  associated  with 
hypofunction. 

Berkley  thought  that  by  resection  of  a  lobe  of  the  thyroid 
gland  he  could  increase  the  blood  supply  to  the  parathyroids. 
He  recommended  the  administration  of  lecithin  at  the  same 
time.  This  procedure  has  been  repeated  several  times  by 
Judin  in  2  cases  and  by  van  der  Scheer  in  7  cases,  almost  always 
without  results.  Van  der  Scheer  saw  improvement  in  2  cases, 
of  which  the  one  ran  its  course  with  Basedow's  phenomena 
and  the  other  exhibiting  struma.  Pinheiro  and  Reidal  report 
somewhat  more  favorable  results.  Pinheiro  observed  improve- 
ment after  administration  of  parathyroidin.  The  pulse  and 
disorders  of  metabolism  were  found  by  him  to  be  influenced 
favorably.  Many  years  ago  Kraepelin  endeavored  for  a  long 
time  to  influence  dementia  precox  by  the  use  of  extracts  of 
almost  every  possible  organ,  including  the  thyroid  gland,  the 
testes  and  the  ovaries,  but  unfortunately  without  any  effect. 

It  seems  reasonable  at  this  time  to  regard  thyroid  therapy, 
including  surgery,  as  a  therapeutic  agent  in  dementia  precox 
with  doubting  expectancy  as  its  maximum  appraisement,  not- 
withstanding its  application  in  some  cases  has  been  followed 
by  improvement  or  recovery. 
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ANALYSIS  OF  MY  END-RESULTS  IN  THYROID 
SURGERY 


By  CHARLES  A.  PORTER,   M.D. 

BOSTON,    MASS. 


This  series  commenced  in  1904  and  includes  all  of  my  cases 
wherever  operated  upon.  I  have  not  analyzed  my  non-toxic 
goitres,  so  will  only  state  that  in  over  250  of  these  cases  only  one 
death  occurred,  a  woman  of  seventy-six,  with  a  very  large  goitre 
of  forty  years'  duration,  who  died  of  pneumonia  and  hemorrhagic 
nephritis  three  days  later.  Some  of  the  operations  have,  of 
course,  been  difficult  and  bloody,  with  occasional  alarming 
cyanosis.  To  my  surprise,  there  has  been  no  severe  secondary 
hemorrhage.  Of  the  important  compHcation,  injuries  to  the 
recurrent  nerves,  I  shall  speak  later.  As  is  well  known,  it  is 
most  important  to  examine  the  larynx  before  operation,  as  a 
previous  injury  to  one  nerve  may  determine  extra  care  in  pre- 
serving the  one  on  the  other  side.  Many  patients  are  hoarse 
for  a  varying  time  after  operation,  and  in  a  few  weeks  or  months 
recover  a  practically  normal  voice.  This  is  no  proof  whatever 
that  a  nerve  injury  has  not  occurred,  for  it  is  the  rule  that  the 
other  cord  compensates  the  function.  Nothing  excludes  a 
nerve  injury  hut  a  thorough  examination  of  the  larynx. 

There  have  been  a  few  cases  of  infection  in  drained  more 
frequently  than  in  undrained  wounds,  varying  from  bloody 
serum  under  the  line  of  incision  to  definite  infection,  sometimes 
developing  two  weeks  or  a  month  after  discharge.  Local 
anaesthesia  has  seemed  somewhat  to  predispose  to  such  infection, 
particularly  in  the  slight  operation  of  superior  thyroid  ligation. 
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Where  drainage  through  the  middle  of  the  incision  is  used  and 
infection  occurs,  there  often  resuUs  a  puckered  scar,  moving 
with  deglutition.  I  prefer  deep  drainage  through  the  ends  of 
the  incision,  with  a  small  superficial  drain,  in  the  midhne,  outside 
the  sutured  preth}Toid  muscles.  The  incision  must  be  in  the 
line  of  cleavage  of  the  skin,  and  may  extend,  if  more  room  is 
needed,  far  back  on  both  sides,  but  should  never  run  obliquely 
or  vertically  upward,  else  the  scar  will  spread  or  become  h\'per- 
trophied.  I  prefer  fine  silk  for  sutures.  Stitches,  alwa}'s 
loosely  tied,  should  be  removed  on  the  third  or  fourth  day.  If 
in  haste,  skin  clips  are  useful. 

M.A.LIGNANT   DISEASE    OF    THE    THYROID 

From  1909  to  1920  there  were  19  cases;  4  were  classified  as 
sarcoma  and  15  as  carcinoma. 

Case  I. — A  case  of  malignant  lymphoma,  a  woman  of  forty-eight; 
duration  one  year;  tumor  hard;  stenosis  of  the  trachea;  biopsy  report 
was  lymphoma  or  s^-philis.  Wassermann  negati\'e.  October  23, 
191 1,  subtotal  th}Toidectomy;  uninvolved  right  upper  pole  not 
removed;  left  abductor  paralysis.  Pathological  report:  Malignant 
lymphoma.  The  present  diagnosis  is  chronic  infectious  thyroiditis, 
infiltrating  the  muscles.  In  April,  1922,  she  is  in  perfect  health:  no 
recurrence;  still  somewhat  hoarse. 

Three  cases  of  mixed-celled  sarcoma : 

Case  II. — A  woman  of  thirty-six;  fourteen  years'  duration;  recent 
rapid  increase  suggesting  hemorrhage  into  a  cyst.  Operation. 
December  21,  1912;  tumor  the  size  of  a  baseball,  partly  cystic  and 
encapsulated,  removed;  drainage.  Pathological  report:  Sarcoma. 
Home  in  two  weeks.  Slight  hemorrhages ;  continued  capillary  bleeding 
in  spite  of  packing.     Death,  February  iS,  1913. 

Case  III. — A  man  of  sixty-five;  duration  two  years;  rapid  growth 
for  three  months.  Large  tumor,  fixed;  can  only  speak  in  a  whisper. 
Operation,  January  2,  1913,  local  and  ether;  soft  tumors  thoroughly 
removed  from  both  sides  of  the  trachea  with  left  internal  jugular 
vein;  actual  cautery  used.     Pathological  report:     Sarcoma.     January 
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3,   tracheotomy  for  dyspnoea.     Death,  January   ii,  from  purulent 
bronchitis  and  exhaustion. 

Case  IV. — A  woman  of  fifty-four;  duration  two  months;  two 
x-ray  treatments;  severe  pain;  large,  very  tender  tumor  of  the  left 
lobe;  left  recurrent  paralysis;  some  fever.  Operation,  December  31, 
191 5,  gas  and  oxygen;  left  hemithyroidectomy  with  removal  of  lymph 
glands;  veins  thrombosed;  tumor  size  of  a  lemon;  diagnosis  was  large, 
round-celled  sarcoma.  Wound  later  showed  infection.  Death, 
January  16,  191 6. 

The  remaining  15  cases  were  all  classified  as  papillary  adeno- 
carcinoma or  adenocarcinoma. 

Case  V.— Man  of  twenty-five;  duration,  one  year,  gradually 
increasing  bilateral  tumor  of  the  thyroid,  with  glands  in  the  posterior 
cervical  triangles  and  both  axillae.  Operation,  March  11,  191 1;  much 
thyroid  tissue  and  many  lymph  glands  removed  with  the  internal 
jugular  vein.  Pathological  report:  Adenocarcinoma  with  necrosis. 
Discharged  in  five  days;  wound  healed.  Readmission,  December  29, 
191 1,  for  steadily  increasing  dyspnoea  and  recurrence  of  growth; 
difficult  tracheotomy  through  cancerous  tissue.  Frequent  hemor- 
rhages; death  in  three  months  from  repeated  hemorrhages  and  exhaus- 
tion. 

Case  VI. — Man  of  sixty-five;  duration  ten  months;  for  the  last 
two  months  increasing  dyspnoea;  large  mass  on  the  left,  adherent  to 
trachea  and  larynx.  Trachea  pressed  to  the  right.  Operation, 
July  24,  1913,  local  anaesthesia.  Isthmus  isolated  with  mattress 
stitches,  then  incised  and  trachea  opened.  Pol\^:)oid  mass  bobbing 
up  and  down  in  the  trachea  removed;  tracheotomy  tube  inserted  and 
much  of  the  left  lobe  of  the  gland  removed.  Growth  found,  however, 
to  encircle  the  trachea.  Tw^o  days  later,  leakage  of  milk;  larger  tube 
inserted  followed  by  two  hemorrhages ;  controlled  by  packing.  Patho- 
logical report:  Adenocarcinoma.  Death  in  five  days  from  purulent 
bronchitis. 

Case  VII.— Dentist  of  forty-one,  operated  upon  five  months 
previously  by  another  surgeon  for  supposed  adenoma  of  one  year's 
duration.  This  was  later  reported  cancer.  Hard  mass  with  glands 
on  the  right;  persistent  sinuses.  Operation,  August  24,  1918,  under 
novocaine;  mass  of  glands,  probably  malignant,  extending  down  to  the 
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mediastinum,  removed.  Pathological  report:  Tuberculosis.  From 
August  27  to  October  16  was  given  four  x-ray  treatments;  involvement 
of  oesophagus,  obviously  by  cancer.  November  14,  1918,  gastrostomy; 
hemorrhage  from  the  neck  wound ;  tracheal  fistula.  Death,  November 
18.  This  case  was  recurrent  cancer  of  the  thyroid  with  tuberculous 
glands. 

It  is  very  doubtful  if  operations  in  Cases  VI  and  VII  were 
w^orth  while.  These  two  tracheotomies,  followed  by  death,  one 
five  days  and  one  three  months  after  operation,  with  repeated 
hemorrhages,  raises  the  question  of  the  best  treatment  in  such 
cases.  This  must  depend  on  the  surgeon's  and  the  patient's 
point  of  view. 

In  Case  VII  the  only  hope  of  cure  w^as  lost  unless  operation 
had  been  done  immediately  upon  the  change  in  diagnosis  from 
adenoma  to  carcinoma.  The  patient  received  no  benefit  from 
my  partial  operation,  and  gastrostomy,  done  at  his  request,  was 
too  quickly  followed  by  death  from  hemorrhage  to  be  worth 
while. 

Case  VIIL— Codman  Hospital:  Woman  of  sixty-seven;  duration 
six  years;  right  lobe  increasing  in  the  last  month  to  the  size  of  an 
orange;  dysphagia.  Operation,  August  24,  191 2;  growth  adherent  to 
the  carotid  artery  and  pneumogastric  nerve  carefully  removed  \\ith 
internal  jugular;  remaining  tissues  lightly  touched  with  the  actual 
cautery.  Wound  soundly  healed  in  fifteen  days.  Pathology: 
Adenocarcinoma.  One  week  after  discharge  the  growth  recurred  with 
frightful  rapidity.     Death  three  weeks  after  discharge. 

Case  IX.— Woman  of  forty-four;  duration  twenty-eight  years; 
rapid  increase  of  growth  in  the  last  eight  months,  invohdng  the  whole 
left  lobe  and  adjacent  lymph  glands.  Trachea  displaced  to  the  right, 
causing  dyspnoea.  A'-ray  examination  raised  the  question  of  metas- 
tasis in  the  fourth  cervical  vertebra.  Report  of  biopsy:  Adeno- 
carcinoma. Operation,  September  27,  1916;  whole  left  lobe  and 
isthmus  removed  as  well  as  encapsulated  mass  from  the  superior 
mediastinum;  radical,  clean  dissection.  Discharged;  wound  healed 
in  three  weeks.     Died  three  weeks  later. 

Neither  Case  VIII  nor  Case  IX  lived  long  enough  to  justify 
such  radical  and  difficult  operations. 
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Case  X.— Woman  of  fifty;  recent  rapid  growth  of  tumor  of  the 
left  lobe  which  had  been  present  for  seven  years ;  no  hoarseness ;  some 
dyspnoea;  growth  intimately  adherent  to  the  tracheal  rings.  Opera- 
tion, November  i6,  191 1;  tumor  removed  with  the  internal  jugular 
and  oesophageal  muscles  down  to  the  mucosa.  CEsophageal  muscles 
sutured  with  catgut.  Discharged,  healed,  in  two  weeks.  Recurrence 
at  the  end  of  one  year.  In  this  case  the  operation  was  certainly 
justified.     Date  of  death  unknown. 

Case  XI. — Woman  of  fifty-two;  Dr.  Sheehan,  Worcester  Hospital; 
duration  two  years;  increasing  slowly  in  size  with  marked  dysphagia 
and  hoarseness  for  six  weeks;  great  pain  and  loss  of  weight.  Opera- 
tion, July  24,  1917;  very  radical  operation;  complete  relief  for  six 
months;  gradual  recurrence  and  death  one  year  after  operation. 
For  six  months  this  patient  had  complete  relief  from  pain  and  dys- 
phagia.    It  seems  as  though  this  operation  was  justified. 

Case  XII. — Woman  of  sixty;  for  nine  months  there  was  steady 
growth  of  the  left  lobe.  Operation  elsewhere,  April  16,  1918.  Malig- 
nant mass  encircled  trachea  and  had  been  considered  inoperable. 
Examination  of  specimen  showed  adenocarcinoma.  Slow  but  steady 
growth,  without  symptoms,  until  two  months  before  operation,  which 
took  place  September  10,  1920,  for  a  tumor  the  size  of  a  lemon, 
adherent  to  the  skin.  At  operation,  under  local  anaesthesia,  a  radical 
subtotal  thyroidectomy  was  done,  although  some  of  the  cancer  was 
left  adherent  to  the  left  side  of  the  trachea.  Discharged  in  ten  days. 
Five  .T-ray  treatments  without  efi"ect.  Ten  months  after  operation 
the  patient  developed  great  dyspnoea,  especially  at  night,  with  severe 
coughing  and  hoarseness.  Bilateral  abductor  paralysis.  Patient 
improved;  advised  to  go  home  and  to  return  if  the  symptoms  became 
more  severe.     Death  occurred  eleven  months  after  operation. 

This  case  shows  cancer  of  the  thyroid,  progressing  slowly  for 
two  years,  without  symptoms.  Had  a  more  radical  operation 
been  done  at  first,  followed  by  a  thorough  a"-ray  treatment,  a 
cure  might  have  resulted.  The  patient  was  relieved  from  a  big 
tumor  which  probably  would  have  ulcerated.  This  palliative 
operation  was,  I  think,  wise. 

After  this  gloomy  history  of  12  cases,  with  the  first  as  an 
exception,  there  remain  7  in  which,  although  some  of  the  opera- 
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tions  were  extremely  radical,  the  results  have  shown  that  surgery 
and  x-ray  treatment  were  clearly  justified,  and  3  cases  are  now 
living  and  perfectly  well. 

Case  XIII.— Man  of  sixty-six,  who  had  a  cyst  removed  from  the 
left  lobe  in  1908;  reported  again  in  December,  1916,  with  a  soUd 
tumor  under  the  scar,  firmly  fixed  to  the  deep  tissues,  and  with  three 
small  subcutaneous  nodules.  Operation,  December  15,  1916,  under 
novocaine;  very  radical  operation  with  the  excision  of  nodules  per- 
formed; tumor  extended  deeply  behind  the  clavicle.  Diagnosis: 
Adenocarcinoma.  Discharged  in  seventeen  days.  Twelve  .v-ray 
treatments  from  January  16  to  October  10,  191 7.  Death  from 
recurrence  twenty-three  months  after  operation. 

Case  XIV.— Woman  of  sixty;  for  ten  years  had  a  tumor  on  the 
right  side  of  the  neck;  has  had  three  separate  infections  with  increase 
of  the  growth  and  then  retrogression.  Examination  showed  a  very 
large  tumor,  lobulated  and  in  part  cystic,  involving  the  right  side  and 
front  of  the  neck,  extending  over  and  adherent  to  the  sternum,  as 
far  as  the  third  rib;  \-ery  many  tortuous  and  much  dilated  veins; 
external  jugular  over  an  inch  in  diameter.  Diagnosis:  Adeno- 
carcinoma of  the  right  lobe  with  infection.  Operation,  March  5,  1910. 
With  great  diflficulty,  o^^-ing  to  bleeding  and  adhesions  as  a  result  of 
past  infections,  the  upper  and  the  lower  flaps  were  reflected,  lea\-ing  the 
adherent  skin  attached  to  the  tumor.  Sternomastoid  muscle  cut;  with 
extreme  difficulty  a  tumor,  weighing  over  five  pounds,  with  the 
internal  jugular  vein,  was  remo^•ed,  as  well  as  innumerable  malignant 
glands.  Operation  lasted  one  and  three-quarter  hours,  and  I  consider 
it  one  of  the  most  formidable  operations  I  ever  did.  Pathological 
report  showed,  in  certain  regions,  proliferating  papilloma,  hemor- 
rhagic cysts  and  adenocarcinoma.  The  glands  were  adenocarcinoma. 
Uneventful  convalescence.  Xine  months  after  the  operation  a 
recurrence  appeared,  the  size  of  an  apple,  adlierent  to  the  skin.  At 
the  second  operation,  December  5,  1910,  the  tumor  had  intiltrated 
the  lower  part  of  the  sternomastoid,  extended  behind  the  sternum, 
was  adherent  posteriorly  to  the  common  carotid  and  internally  to  the 
larynx  and  trachea  and  to  the  outer  muscular  wall  of  the  oesophagus. 
By  a  most  laborious  dissection  the  whole  mass  was  safely  removed. 
Again  there  was  an  excellent  recovery.  January  25,  191 2,  the  patient 
was  in  good  condition.  She  dierl,  however,  of  recurrence  three  years 
after  the  second  operation. 
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Case  XV. — Woman  of  seventy-five;  for  two  years  there  was  a 
steady  growth  of  a  hard  nodular  tumor  of  the  left  lobe  with  enlarged 
glands.  The  whole  mass  with  the  glands  was  removed  with  the  outer 
wall  of  the  pharynx.  Wound  slightly  septic.  Discharged  ten  days 
after  operation.  Pathological  report:  Adenocarcinoma.  Reported 
three  years  after  operation  perfectly  well  with  no  evidence  of  recur- 
rence. 


Fig.   I. — Case  XVI.     Cancer  of  the  thyroid.    Photograpli  December  22,  1916. 
Recurrence  two  years  and  five  months  after  first  operation. 


Case  XVI.— Woman  of  forty-eight;  she  noticed  a  small  lump  on 
the  right  side  of  her  neck  six  years  before.  This  tumor  steadih- 
increased  in  size,  but  with  greater  rapidity  during  the  last  year.  There 
were  no  symptoms.  Examination  showed  a  tumor  of  the  right  lobe 
the  size  of  an  orange;  the  mass  moved  with  deglutition  and  was  elastic 
and  tense.  A"-ray  of  the  chest  suggested  an  enlarged  thymus  or  a 
substernal  goitre.  The  right  apex  was  definitely  dull.  Otherwise 
the  report  was  negative.     Operation,  July  24,  1913;  ether  anaesthesia. 
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The  tumor  was  encapsulated  and  easily  shelled  out  without  rupture. 
It  was,  however,  adherent  to  the  laryngeal  muscles.  Diagnosis: 
Adenocarcinoma.  In  December,  1916,  she  reported  again.  There 
had  been  a  steadily  gro^nng  recurrence  for  the  past  two  years.  The 
examination  showed  multiple  cystic  tumors  invohang  both  sides  of 
the  neck,  more  marked  on  the  right,  and  pushing  the  trachea  to  the 
left.     At  this  time  there  was  no  difficulty  in  phonation.     Numerous 


Fig.  6.— Case  XVI.     Cancer  of  the  thj-roid.     Metastatic  carcinoma  in  the 
chest.     Photograph  August  i,  1917. 


tumor  masses,  slightly  adherent  to  the  internal  jugular  \-ein,  were 
excised  on  December  26,  1916.  Some  of  them  were  fairly  well 
encapsulated.  Pathological  report:  Adenocarcinoma.  Convales- 
cence excellent.  A'-ray  begun  January  11,  191 7,  by  Dr.  George 
Holmes.  On  ]\Iarch  24,  three  months  after  the  operation,  there  were 
recurrences  on  both  sides  of  the  neck,  with  dulness  behind  the  medias- 
tinum. X-ray  treatment  pushed.  On  April  23,  four  months  after  the 
Am  Surg  29 
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operation,  the  .v-ray  picture  showed  round  areas,  sharply  defined,  with 
dense  centers  scattered  through  both  sides  of  the  chest,  quite  character- 
istic of  metastatic  malignant  disease.  By  February,  191 8,  all  evidence 
of  the  disease  had  disappeared  from  the  neck,  except  a  few  small  glands 
in  the  left  supraclavicular  region.  A^-ray  treatment  continued.  On 
December  23,  1918,  two  years  after  the  operation,  the  shadows  had 
disappeared  from  both  lungs  with  the  exception  of  one  area  in  the 


Fig.  7. — Case  XVI.     Cancer  of  the  thyroid.     Disappearance  of  lunji,-  metas- 
tases, except  in  lower  right  base.     Photograph  September,  1920. 


right  costophrenic  sinus.  On  September  9,  1920,  a  slight  induration 
under  the  right  jaw,  which  had  been  present  for  several  months,  was 
growing  smaller  under  .v-ray  treatment.  Both  lungs  remained  clear 
except  for  the  before-mentioned  metastasis  at  the  right  base,  which 
had  not  changed.  Her  metabolism  on  October  2,  1920,  after  thirty- 
nine  .v-ray  treatments,  was  minus  21  per  cent,  though  there  were  no 
symptoms  of  myxedema.     The  patient  was  thin,  but  stated  that  the 
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cough  which  had  bothered  her  for  several  months  was  considerably 
better.  There  was  no  bloody  sputum.  The  patient  died,  probably 
from  internal  metastasis,  at  the  end  of  December,  1920,  seven  and  a 
lialf  years  after  the  first  operation. 

There  is  no  doubt  that  operation  was  justified  in  this  case  and 
that  the  .r-ray  exerted  a  remarkable  influence  on  the  recurrences 
and  metastases. 

Case  XVII. — Woman  of  forty-six;  for  eight  years  had  a  tumor  in 
the  left  lobe  of  the  thyroid  which  had  recently  grown  larger  and 
pressed  the  trachea  to  the  right,  as  shown  by  the  x-ray.  The  tumor 
was  hard  and  round  and  partly  intrathoracic;  no  symptoms.  Opera- 
tion, January  iS,  1921;  ether  anaesthesia.  Encapsulated  tumor, 
size  of  a  golf-ball,  removed  unruptured  with  some  adjacent  thyroid 
tissue.  Dr.  Wright  reported  the  growth  as  a  carcinoma,  but  could 
not  determine  whether  it  was  from  the  thyroid  or  parathyroid. 
Reported  April  22,  1922,  perfectly  well;  no  evidence  of  recurrence; 
gained  twenty-five  pounds. 

Case  XVHL— A  woman  of  seventy-four;  first  noticed  a  tumor  on 
the  right  side  two  years  ago,  which  had  increased  rapidly  during  the 
last  month.  Diagnosis:  Carcinoma.  Operation,  November  9,  1918; 
radical  thyroidectomy  with  wide  excision,  including  the  internal 
jugular  vein  and  right  recurrent  nerve.  Pathological  report:  Adeno- 
carcinoma. Three  erythema  doses  of  the  .v-ray  at  three-week  intervals 
followed.  Two  years  afterward  she  broke  a  hi]:)  in  an  automobile 
accident.  The  fracture  united  soundly.  On  October  5,  1922,  she 
is  in  excellent  health,  with  no  evidence  of  recurrence. 

Case  XIX. — A  woman  of  thirty-eight;  for  three  years  steadily  in- 
creasing growth  of  a  sharply  defined  tumor  in  the  median  line,  about 
the  size  of  a  hen's  egg,  extending  down  to  the  sternal  notch;  tensely 
fluctuant;  no  enlargement  of  the  lateral  lobes.  Operation,  February 
20,  1913;  ether  anaesthesia.  In  the  isthmus  was  an  encapsulated 
tumor  firmly  adherent  to  the  surrounding  structures.  As  the  growth 
would  not  shell  out  it  was  carefully  removed  by  scissor  dissection 
with  adjacent  thyroid  tissue.  Pathological  report  said:  "A  portion 
of  the  thyroid  gland,  consisting  of  the  walls  of  a  cyst,  ^^ith  a  nodule 
the  size  of  an  English  walnut,  ha\dng  a  grayish-white  section  surface. 
Microscopic  examination  shows  the  tumor  consisting  of  an  irregular 
network  of  fibrous  papillae  covered  with  a  single  layer  of  small  deeply 
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staining  cells  and  numerous  irregular-shaped  follicles  filled  with 
colloid.  There  are  wide  bands  of  fibrous  stroma  which  contain  a 
number  of  small  follicles.  Several  small  lymph  nodes  adjoin  one  of 
these  firm  fibrous  bands,  and  in  them  are  solid  columns  of  atyj^ical 
cells.  Diagnosis:  Adenocarcinoma  with  metastasis  in  the  adjoining 
lymph  nodes. 

March:  Wound  soundly  healed.  She  reported  this  year,  April, 
1922,  perfectly  well,  with  no  evidence  of  any  recurrence. 

In  the  above  cases  the  age  of  onset  was  i  at  twenty-five, 
I  at  thirty-five,  and  in  the  others  the  growth  appeared  after 
forty-five  years  of  age.  The  duration  of  the  tumor  previous  to 
operation  was  in  i,  nine  months;  in  2,  one  year;  in  2,  two  years; 
in  I,  five  years,  and  in  the  remainder  from  six  to  twenty-eight 
years.  A  study  of  this  series  and  other  cases  of  malignant  disease 
of  the  thyroid  shows  two  different  types:  In  one  the  cancer 
occurs  primarily  in  people  beyond  middle  life,  usually  as  a 
unilateral,  less  frequently  as  a  bilateral  goitre  and  grows  steadily 
or  rapidly.  In  the  other  t}pe  the  cancer  develops  in  a  tumor  of 
long  duration,  evidenced  by  a  more  or  less  sudden  increase  in 
the  size  or  induration,  with  loss  of  weight,  pressure  symptoms, 
shown  by  nerve  paralysis,  or  involvement  of  adjacent  tissues  or 
lymphatics.  Particularly  unfavorable  are  the  cases  in  which 
the  tumor  is  fixed  to  the  trachea,  with  paralysis  due  to  involve- 
ment rather  than  to  pressure  on  the  nerve.  Favorable  for  cure 
are  encapsulated  adenomata  which  have  undergone  malignant 
degeneration.  The  stony  hardness  of  cancer  may  be  simu- 
lated by  calcification  of  the  walls  of  cysts.  A  portion  of  a 
doubtful  growth  or  a  lymph  gland  under  local  anaesthesia  may  be 
removed  for  examination.  Even  if  the  report  be  negative  and  a 
reasonable  suspicion  of  cancer  in  another  part  of  the  tumor 
exists  I  believe  a  radical  operation  should  be  done,  for  I  have 
been  unable  to  distinguish  any  difference  in  the  character  or 
extent  of  the  growth  which  would  aid  me  in  determining  that 
operation  would  be  followed  by  a  rapid  recurrence,  a  long  pallia- 
tion or  a  permanent  cure. 

What  is  the  best  treatment  when  the  diagnosis  of  malignancy 
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is  almost  certain  or  confirmed  by  biopsy?  Provided  a  careful 
:r-ray  examination  of  the  lungs  is  negative  I  believe  a  radical 
operation,  although  most  formidable  and  exacting,  should  be 
attempted  whenever  it  seems  probable  that  all  obvious  disease 
can  be  removed.  There  is  no  doubt  that  general  anaesthesia 
markedly  increases  the  risk  of  operation  in  these  cases,  with  the 
not  infrequently  attendant  dyspnoea,  nerve  paralyses  and  severe 
hemorrhages.  Under  local  anaesthesia,  which  I  always  prefer, 
the  above  objections  are  lessened,  with  the  decided  advantage 
that  operation  can  be  stopped  at  any  time  and  continued  at  a 
subsequent  date.  If  malignant  disease  must  be  left  behind 
radium  needles  may  be  implanted  and  intensive  a'-ray  treatment 
started,  even  on  the  afternoon  of  the  same  day.  I  believe  a 
primary  clean  dissection  will  often  postpone,  if  not  entirely 
avoid,  the  need  for  tracheotomy.  Nothing  can  be  more  dis- 
tressing than  the  plight  of  late  cases,  which  require  an  emergency 
tracheotomy  through  cancerous  tissue,  with  the  usual  repeated 
hemorrhage,  dyspnoea  and  pulmonary  infections.  Inoperable 
recurrences  may  be  benefited  by  x-ray  treatment,  as  shown  in 
Case  XVI,  where  even  the  pulmonary  metastases,  with  Lhe 
exception  of  one  place,  apparently  disappeared. 

Unless  my  experience  is  peculiar,  cancer  of  the  thyroid  is  not 
a  very  rare  disease.  Exploration  on  suspicion  seems  the  only 
rational  procedure.  Even  if  the  diagnosis  is  clear  in  a  majority 
of  the  cases,  operation  offers  more  in  the  way  of  palhation  or  cure 
than  treatment  by  .r-ray  or  radium  alone. 


TOXIC  GOITERS 

In  the  early  part  of  this  series  no  proper  distinction  was  made 
between  toxic  adenomata  and  Graves's  disease.  It  is  easy  to 
see,  as  one  looks  back,  many  errors  of  judgment  in  over  operating, 
although  occasional  grave  risks  were  taken  dehberately  when  the 
patient  did  not  improve  under  rest  and  medical  treatment.  The 
mortality  has  been  steadily  diminishing.  In  the  five-year  period 
from  1904  to  1908  inclusive  there  was  no  mortality.      From  1909 
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to  1914,  15  per  cent;  from  1914  to  1919,  14  per  cent;  from  1919 
to  1920,  8  per  cent,  and  from  1920  to  date,  January,  1921,  3  per 
cent.  Twenty-six  cases  have  been  operated  upon  since  January, 
192 1,  with  one  death,  and  are  considered,  except  for  the  mor- 
tahty,  too  recent  to  analyze.  In  making  up  these  figures,  I  have 
given  the  mortahty  by  patient  and  not  by  operation.  The  total 
number  of  cases  is  204,  and  though  the  series  is  small  in  com- 
parison with  the  larger  cHnics,  I  have  followed  many  of  them 
personally  for  years.  My  secretary.  Miss  G.,  and  Miss  Burgess 
have  enthusiastically  cooperated  in  the  endeavor  to  get  end- 
results.  It  has  often  been  difficult  to  arrange  for  patients,  the 
majority  of  whom  feel  well,  to  come  to  the  hospital  breakfastless 
or  to  spend  the  night  previous  to  a  metabolism  test. 

It  is  often  impossible  to  estimate  the  role  of  different  factors 
as  causes  of  death;  for  unsatisfactory  anaesthesia,  unexpected 
loss  of  blood,  a  heart  already  seriously  damaged,  hyperthyroidism 
and  pulmonary  infection  may  some  or  all  be  present  in  the  same 
case.  Occasionally,  and  particularly  under  gas  and  oxygen, 
patients  have  stopped  breathing  and  have  become  cyanotic,  but 
have  recovered  quickly  enough  to  justify  a  continuance  of  the 
operation.  It  is  now  clear  to  me  that  when  in  doubt  as  to  the 
wisdom  of  proceeding  the  operation  should  be  stopped  at  what- 
ever stage,  and  the  wound  quickly  sutured  or  packed  with  thin 
rubber  dam  and  gauze.  It  is  obvious  that  long,  close  cooperation 
between  the  surgeon  and  his  team  will  do  much  to  diminish  the 
mortality  in  doubtful  cases. 

It  has  been  our  custom  at  the  Massachusetts  General  Hospital, 
since  the  thyroid  clinic  was  started  with  two  medical  men,  a 
roentgenologist  and  two  surgeons,  to  give  the  roentgenologist, 
Dr.  Holmes,  an  opportunity  to  demonstrate  the  use  and  limita- 
tion of  ic-ray  therapy.  Wherever  there  has  been  evidence  of  an 
enlarged  thymus  two  or  three  x-ra}'  treatments  have  been  given. 
Whether  radiation  of  this  gland  affects  the  s>Tidrome,  status 
lymphaticus,  favorably  we  do  not  know,  but  there  is  an  impres- 
sion that  after  such  radiology  the  operative  risk  has  been 
improved,  although  a  part  of  this  impression  may  be  due  to  a 
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lessening  of  the  toxicity  from  the  thyroid.  I  beheve  there  is 
no  doubt  that  a--rays  improve  and  will  cure  certain  cases  of 
Graves'  disease.  Dr.  Means  and  Dr.  Holmes  have  recently 
reported  44  cases  of  exophthalmic  goitre  in  which  x-ray  alone  was 
used.  Twenty-eight  of  these  showed  definite  improvement,  and 
13  of  this  number,  judged  by  a  normal  basal  metabolism,  were 
completely  cured.  In  addition  there  were  12  toxic  adenomata 
with  5  apparent  cures.  These  cases  have  been  treated  during  the 
past  three  years.  There  are  also,  in  addition,  15  cases,  all 
treated  before  1915;  7  of  these,  examined  in  the  spring  of  1922, 
were  apparently  cured  and  are  now  perfectly  well,  according  to 
normal  metaboHsm  rates.  Time,  of  course,  is  a  considerable 
factor  in  these  cures,  but  this  also  appHes  to  surgery. 

After  a  period  of  rest,  either  with  or  without  x-ray  therapy, 
we  perform  a  graded  operation,  depending  upon  our  judgment, 
and  consisting,  as  in  other  clinics,  of  preliminary  ligation  or 
ligations,  hemithyroidectomy  or  subtotal  thyroidectomy.  It  is 
easy  to  see  my  errors  of  commission  in  the  past.  In  other  words, 
there  was  then  ignorance  as  to  the  graded  operation  and  a 
tendency  to  do  too  much. 

Of  the  204  cases  analyzed  there  occurred  24  deaths  in  the 
hospital  and  9  deaths  at  various  periods  after  discharge.  I  ha\'e 
divided  the  hospital  deaths  into  four  classes: 

1.  Hyperthyroidism  as  possibly  preventable  with  increased 
knowledge. 

2.  Pulmonary  comphcations  which  have  been  strikingly 
frequent  in  comparison  with  only  one  death  in  nontoxic  goitre. 

3.  Cardiac  complications. 

4.  So-called  accidental  deaths. 

There  were  13  deaths  from  hyperthyroidism,  more  frequent, 
as  was  to  be  expected,  early  in  the  series.  Three  deaths  followed 
ligation  under  local  anaesthesia. 

I.  In  1913,  a  man  extremely  toxic,  suicidal,  loss  of  sixty  pounds 
in  six  months ;  in  a  dark  room  for  three  months.  Double  ligation. 
Death  in  forty-eight  hours. 
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Fig.  8.— L.  T.  (female),  aged  thirty-five  years.     Duration,  one  year  and  two 
months.     Graves'  disease. 
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Fig.  9. — M.    M.    (female),    aged   twenty-one   years.     Duration,    one    year. 

Graves'  disease. 
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Fig.   10.— E.  B.  (male),  aged  thirty-five  j-ears.     Duration,  five  years.     Graves' 

disease. 


D>c> 

lit  14  ai 

f 

* 

J 
C 

c  J 

f>5 

150 
140 
130    1 
120   ^ 

not 

100   ! 

c 

90   ° 

^ 

80  : 

70    j 
60   ' 

50 

100 
90 
80 
70 
I     60 

3      50 

J 

g      40 
=      30 

i  ^° 
I  '° 

0 

i 

\ 

b« 

« 

i 

( 

_ii_^- 

bl 

1 

i 

i 

- 

< 

si 

y 

t-ZZT 

"-X^ 

1 

1    1  / 

SI 

"^ 

;       1       j 

-K 

^^oc 

^1 

■Os 

^  j6 

< 

a: 

j 

t 

•v 

^    ^ 

s 

■^.^ 

' 

53 

1 

1       j 

^  ^ 

51 

3 
0. 

i  '■•.  i 

\j 

:-+  -h- 

*.<\ 

1 

i       • 

\ 

A 

♦■T 

1 

:    ■■ 

■■-...i    i    :    '4 

;        4. 

^  \ 

«.s 

i 

03 

1 

i              ■>-.         1     J 

J 

iT 

« 

:  -T- 

1 

'!'       i 

_j !U_ 

r 

anTrea 

X 

X 

X 

1 

1 

11    II 

Fig.  II.— M.   R.    (female),    aged   thirty-one   years.     Duration,    two   years. 

Graves'  disease. 
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2.  A  man  of  forty-five;  decompensated  heart;  cirrhosis  of  the 
liver;  drug  fiend.  In  191 1,  double  ligation.  Death  in  forty- 
hours. 

3.  Operation,  March  3,  1919,  a  single  superior  thyroid  ligation 
upon  a  man  who  had  lost  thirty-seven  pounds  in  two  months. 
Pulse-rate  126  and  metabolism  +85.  The  hyperthyroidism  was 
slight,  but  marked  acetonuria  and  glycosuria  developed,  with  an 
irregular  pulse  of  80  on  the  sixth  day.  There  were  also  nausea 
and  vomiting.  In  spite  of  treatment,  acetone  and  diarrhoea 
persisted,  and  on  March  26,  as  a  desperate  resort,  ligation  on  the 
other  side  was  performed.  This  time  there  was  marked  hyper- 
thyroidism with  a  pulse  of  225.  Death  occurred  on  the  fifth 
day. 

In  the  first  two  cases  I  might  have  done  a  single  ligation 
instead  of  a  double  one,  but  both  operations  were  so  easy  that 
I  doubt  if  the  extra  ligation  made  much  difference.  In  the 
third  case  my  only  error,  if  there  was  any,  was  in  operating  at  all. 

4.  A  girl  of  twenty-three  had  had  Graves's  disease  for  six 
years,  which  had  become  severe  in  the  last  six  months.  She 
also  had  aortic  insufficiency,  mitral  stenosis  and  insufficiency. 
Pulse  130;  metabolism  +90.  Rest  in  bed  for  almost  five  months 
and  five  a^-ray  treatments  improved  her  condition,  and  on  May  8, 
1919,  I  did  a  double  ligation.  There  was  a  moderate  reaction. 
She  had  two  months  more  of  rest,  and  then,  under  ether,  a  sub- 
total thyroidectomy.  Death  occurred  seven  hours  after  opera- 
tion from  marked  h;yperthyroidism.  This  case  was  complicated 
by  her  severe  heart  disease.  The  operation  should  have  been 
limited  to  a  hemithyroidectomy. 

This  last  case  was  the  only  one  which  had  preliminary  ligation ; 
the  other  9  which  follow  had  primary  hemithyroidectomy  or 
subtotal  thyroidectomy. 
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5.  A  girl  of  eighteen;  duration  seven  montlis;  marked  toxicity. 
Right  hemith}Toidectomy,  under  ether  anaesthesia,  in  1910; 
vessels  on  the  left  Hgated.  Death  thirty-sLx  hours  after  opera- 
tion. 

6.  Woman  of  twenty-five;  duration  eight  years;  acute  symp- 
toms for  four  months;  myocarditis.  She  improved  after  rest 
in  bed.  Operation,  under  gas  and  oxygen.  September,  1912. 
Hemith\Toidectomy  and  ligation  of  vessels  on  the  other  side; 
severe  h}'perthyroidism;  death  on  the  third  day. 

7.  Woman  of  thirty;  duration  two  and  a  half  years;  loss  of 
thirty  pounds;  severe  diarrhoea;  metabohsm,  September  26, 
1916,  -1-48;  pulse  150;  metabolism  on  October  8,  4-58;  pulse 
133;  loss  of  four  pounds  while  in  bed.  Local  anaesthesia  was 
planned,  but  owing  to  the  excitement  of  the  patient,  gas  and 
oxygen  were  substituted  and  a  subtotal  thyroidectomy  was  per- 
formed, November  3.  T\pical  h\perthyroidism;  death  forty- 
eight  hours  after  operation. 

8.  Woman  of  twenty-sLx;  duration  of  acute  s}Tnptoms,  nine 
months;  rest  in  bed  at  Samaritan  Hospital  for  three  months, 
with  improvement.  Metabolism  dropped  from  -f84  to  +65. 
Under  ether,  March,  191 7,  right  hemi thyroidectomy;  cyanosis 
during  the  operation  but  condition  apparently  improved  enough 
to  justify  the  removal  of  a  part  of  the  left  lobe.  T}-pical  h}'per- 
th>Toidism;  death  in  twenty-four  hours. 

9.  A  girl  of  twenty;  duration  five  years  with  exacerbation  for 
two  months;  metabolism  +80;  under  ether,  in  1918.  subtotal 
thyroidectomy;  marked  hyperth>Toidism ;  death  twenty-four 
hours  after  operation.  Postmortem  examination  showed  an 
extremely  large  thymus  and  h\-pertrophy  and  dilatation  of  the 
heart. 
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Graves'  disease. 


462    porter:  analysis  of  end-results  in  thyroid  surgery 

An  analysis  of  these  5  cases  shows  them  to  be  young  women 
from  eighteen  to  thirty  years  of  age;  2  were  Jewesses  with 
very  little  self-control;  in  4  cases  the  symptoms  were  more  or 
less  acute  for  two  to  nine  months.  In  i  the  symptoms  per- 
sisted for  two  and  a  half  years  with  frequent  diarrha^a  and 
corresponding  loss  of  weight.  The  average  metabolism  in  3 
cases  was  H-68.  The  first  case  was  operated  upon  in  1904  and 
the  last  in  1918.  With  our  present  knowledge  it  seems  clear 
that  owing  to  the  comparatively  acute  conditions,  the  relatively 
high  metabolic  rate,  the  nationality  of  two  and  the  yoiiili  of  all, 
that  two  hemithyroidectomies  with  ligation  of  both  vessels  on 
the  opposite  side  and  three  subtotal  thyroidectomies  was  too 
radical  treatment.  At  present  the  probable  course  would  be 
preliminary  ligation,  with  or  without  .r-rays.  and  a  hemith}'- 
roidectomy  only  instead  of  any  operation  on  the  other  side. 

There  were  3  deaths  from  hyperthyroidism  in  women  of  forty 
or  over : 

10.  A  woman  of  forty;  duration  one  year;  morphinism;  marked 
prostration.  On  May  6,  191 2,  under  gas  and  oxygen,  right 
lobectomy  with  ligation  of  both  vessels  on  the  left;  hyperthy- 
roidism well  marked,  with  delirium.  Morphine  in  large  dosage 
was  probably  continued  by  relatives;  pupils  markedly  contracted. 
Death  eleven  days  after  the  operation  with  terminal  pneumonia. 

11.  A  woman  of  forty-seven;  duration  five  years;  edema  of 
legs ;  irregular  heart ;  loss  of  eight  pounds  in  seven  weeks ;  nausea 
and  vomiting.  Subtotal  thyroidectomy  in  19 16,  under  gas  and 
oxygen.     Died  in  forty-eight  hours  from  h\perth}Toidism. 

12.  A  woman  of  fifty-seven;  acute  symptoms  for  eight  months; 
loss  of  thirty-six  pounds  in  the  last  four  months;  mitral  insufii- 
ciency  and  auricular  fibrillation;  treated  medically  for  three 
weeks,  during  which  time  she  was  given  digitalis.  Metabolism, 
March  26,  191 7,  +78;  on  April  10,  +99.  Subtotal  thyroid- 
ectomy under  gas  and  oxygen;  unusual  hemorrhage;  pulse  140, 
poor  toward  end  of  operation.     Death  in  seven  hours. 
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Fig.   16.— a.    B.    (female),   aged   thirty-seven   years.     Duration, 

Graves'  disease. 
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Again  it  seems  clear  that,  in  the  first  case,  a  thoroughly  tired, 
toxic  woman  should  not  have  had  so  much  surgery,  apart  from 
any  question  of  morphinism.  In  the  second  case  ligation  should 
certainly  have  preceded  thyroidectomy,  which  also  applies  to 
the  third  case.  The  rising  metabolic  rate  should  have  been  an 
indication  for  a  less  severe  operation,  particularly  with  the 
damaged  heart. 

13.  There  is  one  more  case,  a  woman  of  fifty,  a  Jewess,  with 
high  blood-pressure  and  a  toxic  retrosternal  adenoma  causing 
obstruction.  The  metabolism  was  +  48.  Under  ana?sthol  and 
ether,  in  June,  1918,  a  tumor  the  size  of  a  large  lemon,  without 
much  difficulty  or  bleeding,  was  removed  from  the  right  lobe  and 
superior  mediastinum.  The  patient  died  in  forty-eight  hours 
with  high  fever  and  bronchitis.  There  was  some  h}q3erthy- 
roidism,  but  not  very  much,  and  I  do  not  see  how  the  death 
could  have  been  avoided,  for  owing  to  the  nationality  of  the 
patient  the  operation  under  local  anaesthesia  would  have  been 
impossible. 

Pulmonary  Complications.  There  were  6  deaths  from  pul- 
monary infection,  or  at  least  there  were  6  in  which  pneumonia 
or  bronchitis  played  the  chief  role.  There  were  5  cases  of  death 
in  young  people,  2  of  whom  were  thirty  years  old,  2  were 
twenty-two  and  i  was  nineteen.  Two  of  these  were  Jewesses 
in  which  hyperthyroidism  was  also  a  factor. 

I.  A  girl  of  nineteen;  duration  one  year;  very  toxic.  Under 
gas  and  oxygen  a  subtotal  thyroidectomy  was  done  in  191 1. 
Bronchopneumonia  and  hyperthyroidism  developed  shortly  after 
the  operation.  From  the  latter  she  recovered  in  a  few  days, 
but  the  pneumonia  resolved  very  slowl}^  She  lost  her  appetite, 
had  considerable  dyspnoea,  with  respirations  between  30  and  40. 
A  terrific  hot  wave  intervened,  the  highest  on  record,  98°,  July 
ID,  191 1,  and  on  this  day  she  died  of  heat  prostration.  The 
wound  was  entirely  healed. 
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2.  A  girl  of  twenty- two;  duration  three  years;  very  toxic.  A 
left  ligation  on  October  i,  19 13,  was  performed,  and  on  Novem- 
ber 28,  19 13,  a  right  ligation.  Advised  to  return  for  thyroidec- 
tomy, but  did  not  report  for  two  and  a  half  years.  Metabolism 
done  in  January,  1916,  was  -f  78,  pulse  130.  Rest  in  bed  for 
one  month,  and  on  March  2,  1916,  right  hemi thyroidectomy, 
with  basting  of  the  left  lobe.  She  Was  sent  back  once  from  the 
operating  room,  the  preceding  week,  because  of  her  extreme 
toxicity.  Death  on  the  eleventh  day  from  pneumonia  and 
pericarditis.  This  patient  lost  the  benefit  of  ligation  because 
of  her  long  delay  in  returning  for  thyroidectomy,  contrary  to 
advice. 

3.  A  girl  of  twenty- two;  duration  four  months;  rest  in  bed  for 
two  weeks.  On  March  28,  19 13,  under  gas  and  oxygen,  right 
hemithyroidectomy;  death  in  three  weeks  from  bronchopneu- 
monia.    Wound  well  healed. 

4.  A  woman  of  thirty;  duration  seven  years  with  thyrotoxicosis 
intermittently  for  the  same  length  of  time;  loss  of  thirty-five 
pounds  in  nine  months;  melanchoha;  metabolism  +81.  Right 
ligation  in  January,  191 5,  and  eleven  days  afterward,  under  gas 
and  oxygen,  a  left  ligation.  Patient  stopped  breathing  for  a 
time  on  the  table  and  was  sent  back  in  poor  condition.  Death 
forty-eight  hours  later.  Autopsy  showed  a  clean  wound,  a  very 
large  thymus,  purulent  pericarditis  and  pleuritis.  My  only 
criticism  of  this  case  is  that  the  use  of  the  .r-ray  might  have 
reduced  the  th}'mus  and  h}'perthyroidism  and  made  her  a  safer 
risk.     I  cannot  explain  the  pericarditis. 

5.  A  woman  of  thirty;  duration  two  years;  did  not  improve 
under  medical  treatment;  mitral  systolic  murmur.  Subtotal 
thyroidectomy  on  December  6,  191 2;  marked  hyperthyroidism 
and  pneumonia  resulting  in  death  eleven  days  after  operation. 

6.  A  woman  of  thirty-sLx;  duration  eleven  years;  very  toxic; 
under  novocaine,  on  October  7,  1913,  a  right  ligation  was  per- 

Am  Surg  30 
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formed,  and  on  the  2 2d,  under  gas  and  oxygen,  a  right  hemi- 
thyroidectomy;  shght  sepsis  of  the  wound;  death  five  days  later 
from  bronchopneumonia. 

Fatal  Case  of  Tetany.  A  girl  of  twenty-one,  with  Graves's 
symptoms  for  eight  months.  On  March  11,  1911,  under  ether, 
double  superior  thyroid  ligation.  In  one  year  she  had  gained 
twenty-five  pounds  and  was  much  better;  further  operation  was 
advised  and  refused.  She  lost  weight,  seventeen  pounds  in  all, 
and  finally  returned  for  operation,  October  23,  1914.  Operation, 
October  23,  1914:  Subtotal  thyroidectomy.  Pathological  exami- 
nation: Intraglandular  hypertrophy.  Until  October  27  her 
convalescence  was  uneventful.  On  this  day,  *  at  5.30  p.m., 
about  seventy-eight  hours  after  operation,  the  attention  of  the 
nurse  was  called  to  the  patient.  The  thumbs  were  flexed 
bilaterally  on  the  palms.  She  was  seen  fifteen  minutes  later  and 
then  exhibited  the  usual  signs  of  tetany;  flexion  of  the  thumbs 
on  the  palms,  a  sharp  flexion  of  the  fingers  at  the  metacarpo- 
phalangeal joints,  flexion  at  the  wrists  with  slight  flexion  of  the 
arms  at  the  elbow  and  with  the  arms  crossed  in  front  of  the 
body  (Chvostek).  Tachopnoea  of  from  40  to  50  per  minute. 
Pulse  only  slightly  elevated  to  120.  Complete  numbness  over 
the  arms  and  neck.  Feet  in  a  slight  degree  of  flexion.  Could 
speak  only  above  a  whisper. 

At  6  P.M.,  about  one-half  hour  after  the  onset,  calcium  lactate, 
grains  30  hy  mouth.  Condition  subsided  and  at  7  p.m.  only  a 
slight  flexion  of  the  thumbs  persisted.  Calcium  lactate,  grains  15, 
at  7  P.M.,  and  in  the  next  hour  she  was  apparently  normal  again. 
Had  a  good  night. 

October  27.  Good  day.  Wound  clean.  Pulse  80.  Chvostek 
sign  in  a  mild  degree.     Had  a  good  night. 

October  28.  At  7.30  a.m.,  about  thirty-six  hours  after  the 
administration  of  the  calcium,  there  was  another  attack  of 
tetany,  more  severe.  Tachopnoea  from  60  to  70.  Slight 
permanent  retraction  of  the  upper  lip.  Pulse  100.  Feet  in 
marked   flexion    and    contractures  of  the   hands   more   severe. 
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Calcium,  grains  15,  2  per  cent  intravenously.  In  two  hours 
complete  relaxation  of  the  spasm.  Piit  on  calcium,  grains  60 
per  day. 

October  29.  Excellent  condition.  Pulse  80.  Exophthalmos 
less.  Says  she  feels  better  than  she  ever  has  felt  since  she  had 
Graves's  disease. 

November  i.  Eating  well.  Excellent  scar.  Speaks  only  in 
a  whisper.  Chvostek  persists.  Slight  spasm  of  the  upper  lip 
muscles. 

November  6.  Chvostek  still  persists. 
November  10.  Calcium  reduced  to  grains  40  per  day. 
November  11.  This  morning,  at  6.15  a.m.,  another  slight 
attack  with  flexion  of  the  thumbs,  etc.,  but  to  a  lesser  degree. 
Respirations  30  to  35;  pulse  80.  Calcium,  grains  30.  Spasm 
disappeared  save  for  a  spasm  of  the  thumbs.  Calcium,  grains  15, 
and  by  8  o'clock  all  spasm  was  gone.  Put  on  calcium,  grains  60, 
again.     White  blood  cells,  10,800. 

November  11.  Throat  room:  Complete  paralysis  of  both 
recurrent  laryngeal  nerves. 

House  Officer's  Note.  "This  last  attack  shows  how  narrow 
is  the  margin  of  calcium  equilibrium  in  her  case  when  a  drop  of 
only  20  grains  of  calcium  is  sufficient  to  bring  on  tetany." 

November  12.  Nerve  O.  P.  D.  She  has  a  reaction  to  induced 
currents  (Paul).  She  was  tired  out  and  a  condition  of  hyper- 
excitability  was  found.  She  reacted  one-fifth  part  of  the  stimuli 
necessary  for  normal.  (Tried  on  several  nurses  at  the  same 
tmie.) 

November  13.  Shown  to  the  Clinical  Surgical  Society.  She 
was  not  unduly  excited  nor  was  there  any  rise  in  pulse. 

November  16.     Up  and  about. 

November  20.  Open  ward.  Slight  Chvostek  still.  Pulse  70 
in  the  daytime  and  at  night  as  low  as  56.     Gaining  in  weight. 

November  22.  Headache;  slight  contraction  of  both  thumbs 
in  the  morning.  Calcium,  grains  15,  at  6.15  a.m.  Calcium, 
grains  1$.  at  6.40  a.m.     Spasm  disappeared. 

November  25.     Same.     Sore  throat.     Glands  swollen;  tonsils 
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reddened.  Temperature  102°.  Slight  attack.  Calcium,  grains 
1$,  at  8.30,  with  relief.     Is  very  nervous  and  cries  a  great  deal. 

November  26.  Glands  in  neck  larger.  Throat  red;  tonsils 
swollen.  Slight  attack  in  morning.  Calcium,  grains  15,  at 
9.30  A.M.  Irritable  and  nervous.  Refused  to  speak  to  friends 
who  visited  her.  Slight  attacks  in  evening.  Calcium  in  2  per 
cent  solution  subcutaneously  and  subpectoral,  grains  15  at  11. 

House  Officer's  Note.  "The  interesting  fact  about  this  is 
that  the  acute  infection  is  lowering  her  ability  to  assimilate  the 
calcium  ingested  in  some  manner,  as  is  shown  by  the  fact  that 
on  the  usual  60  grains  per  day  tetany  signs  start,  where  before 
60  grains  was  sufficient  to  prevent  them." 

November  27.     Mentally  irresponsible  but  physically  better. 

November  30.     Irritable. 

December  2.  Parathyroid  extract,  grain  yo  in  tablet  form. 
Calcium,  grains  40. 

December  5.     O.  K. 

December  7.  Both  cords  in  cadaveric  position.  Complete 
paralysis  of  both  nerves. 

December  8.     Enormous  appetite. 

December  10.     Calcium  reduced  to  grains  30. 

December  13.  Sore  throat;  cervical  adenitis;  tonsils  red. 
Slight  attack.     Calcium,  grains  30,  with  relief. 

December  16.     Parathyroid  increased  to  grain  to  /.  i.  d. 

December  17.     White  blood  cells,  11,600. 

December  20.  Has  gained  twenty  pounds  since  operation. 
Appearance  of  myxedema.  Hair  dry  and  brittle;  sluggish 
mentally.     Calcium,  grains  20. 

December  23.  Pulse  poor  and  increased  in  rate.  Dr.  Lee 
says  weakness  of  heart  muscle;  digipuratum. 

December  27.  Pulse  better.  No  signs  of  tetany.  Mentally 
irresponsible. 

December  30.     Better. 

January  2,  191 5.  Went  to  bed  at  6  p.m.  Got  up  at  11  p.m., 
out  of  bed,  seized  the  tumbler  and  pitcher  and  dashed  them  both 
on  the  floor.     She  wandered  about  the  ward  muttering,  violently 
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resisting  the  nurse.  When  seen  she  was  in  the  hnen  closet,  a 
t>T)ical  case  of  acute  mania— laughing,  picking  things  from  the 
air,  etc.  There  was  no  contracture  of  the  muscles  and  no 
Chyostek.  In  a  few  minutes  more  she  suddenly  became  rigid, 
her  hands  contracted  violently,  the  arms  flexed  sharply  across 
her  chest,  accompanied  by  several  generalized,  tetanic  comoil- 
sions.  She  then  became  absolutely  rigid,  ceased  to  breath,  be- 
came cyanotic;  the  feet  sharply  flexed  and  the  pulse  could  not 
be  felt.  She  was  laid  out  on  the  floor  and  calcium,  grains  20, 
intravenously  given,  also  5  per  cent  solution  subcutaneously .  She 
then  relaxed  and  again  returned  to  the  state  of  mania.  Very 
restless  all  night. 

January  3.  Same.  Knows  her  name  and  where  she  is  only. 
Eating.     Calcium,  grains  60  per  day. 

January  6.  Insane;  gets  up  unless  watched.  Restraint 
necessary. 

January  8.  Slight  attack.  Calcium,  grains  30.  intravenously. 
Sulphonal  helps  to  quiet  and  morphine  p.  r.  n.  Paraldehyde 
not  effective. 

January  8.  Violent.  Restraining  sheet  applied.  Tempera- 
ture and  pulse  rising. 

January  10.     Talks  incessantly.     Some  retention  of  urine. 

January  13.  Quieter  and  weaker.  Death  at  8.45  a.m., 
two  months  and  three  weeks  after  operation. 

In  the  next  3  cases  I  have  called  the  deaths  accidental. 

1.  A  woman  of  twenty-nine;  Hebrew;  severe  Graves's  disease; 
subtotal  thyroidectomy  on  February  15,  1916.  At  the  end  of 
the  third  day  a  large  infarct  of  the  left  lung  occurred  and  caused 
death  in  two  days. 

2.  A  girl  of  twenty-three;  four  .r-ray  treatments,  reducing  the 
metabohsm  from  +77  to  -f47  in  a  little  over  five  months  and 
the  pulse  from  153  to  133.  Subtotal  th>Toidectomy,  under  gas 
and  oxygen,  on  ]May  2,  191 7;  pulmonary  embolus  with  a  large 
infarct  of  the  lung  caused  death  the  following  day. 
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3.  A  girl  of  twenty- two;  severe  Graves's  disease;  steady  loss 
of  weight,  thirty-one  pounds  in  the  last  year,  in  spite  of  excellent 
appetite;  duration  two  years;  metabolism,  February  13,  1920, 
+  55.  Two  a"-ray  treatments.  In  March  the  metabolism  was 
+38;  losing  more  weight;  pulse  120.  Under  rest  in  bed  she 
gained  twenty- two  pounds;  pulse  105  and  metabolism  +40. 
A  subtotal  thyroidectomy  was  performed  May  18,  1920,  under 
gas  and  oxygen.  During  the  operation  there  was  some  cyanosis 
and  irregular  respirations,  but  she  left  the  table  in  fair  condition. 
Was  put  to  bed,  when  she  gave  four  short  gasps  and  died. 
Autopsy  showed  status  lymphaticus  and  a  cyst  of  the  pineal 
gland. 

4.  A  Jewess  of  forty;  menopause;  melancholic  and  suicidal; 
refused  operation  on  four  successive  days  and  finally  consented 
if  I  would  come  immediately.  Under  ether,  on  October  i,  1909, 
right  hemithyroidectomy.  Owing  to  the  fair  condition  of  the 
patient  after  this  and  to  the  probability  that  she  would  refuse 
another  operation,  I  removed  one-half  of  the  left  lobe  against 
my  better  judgment.  The  pulse  rose  rapidly  after  operation 
and  she  died  in  two  hours. 

Of  the  24  deaths  in  the  hospital  13  died  of  h\-perthyroidism, 
6  from  pneumonia  or  bronchitis,  2  from  pulmonary  emboli, 
I  from  tetany,  i  from  status  lymphaticus  and  i  from  shock  after 
a  too  radical  operation  upon  a  suicidal  climacteric  Jewess. 

Nine  patients  died  after  discharge  from  the  hospital.  One  of 
these,  a  woman  with  double  ligation  in  1916,  did  not  return  for 
further  operation,  as  she  was  advised,  and  died  from  her  disease 
one  year  after  discharge.  AnotJicr  woman,  with  double  ligation, 
died  seven  months  after  discharge,  cause  unknown.  A  third 
died  from  influenza  and  pneumonia,  during  the  epidemic,  twenty- 
one  months  after  discharge.  The  fourth  died  two  years  after- 
ward, cause  unknown.  A  fifth  was  cured  of  his  Graves's  disease 
with  a  pulse  of  72,  but  was  accidentally  shot  two  years  after- 
ward while  deer  hunting.  A  sixth,  double  ligation,  had  severe 
mitral  disease.     After  operation  she  convalesced  satisfactorily 
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for  three  weeks,  when  she  suddenly  developed  a  right  hemiplegia 
from    an    embolus.     She    lived    three    years    after^vard.     The 
seventh  was  a  woman  of  forty,  who  had  had  Graves's  disease  for 
twenty-one  years  and  mitral  disease  for  many  years,  with  a 
dilated,  uncompensated  heart  and  auricular  fibrillation.     A  right 
hemithyroidectomy  was  done  under  novocaine  as  a  late  palliative 
operation.     She  definitely  improved  but  died  four  years  later 
from   cardiac   decompensation.     The  eighth  was   a  woman   of 
twenty-seven;  double  separate  ligations  in  :May  and  June,  1920; 
following  the  ligations,  sLx  a--ray  treatments  without  improve- 
ment.    In  October,  1920,  right  hemithyroidectomy  and  removal 
of  the  isthmus.     In  December,  1920,  metabolism  was  +6.     In 
January,  with  pregnancy,  her  metabolism  rose  to  +30.  with  a 
verv  slight  return  of  s>Tnptoms.     She  had  a  normal  confinement, 
but  died  January  29,  1922,  from  a  pulmonary  embolus,  forty 
days  after    confinement.     The   ninth,    subtotal    thyroidectomy 
in  July,   1918;   woman  of  forty-three  was    cured  of  Graves's 
disease,  but  died  in  April,  1922,  of  internal  malignant  disease. 
Twenty-four  died  in  the  hospital  from  causes  already  con- 
sidered and  9  died  after  discharge;  24  were  unheard  from.     This 
leaves  1 2 1  patients  now  living.     From  45  of  these  I  have  received 
adequate  reports  from  the  local  physician  or  competent  answers 
from  the  patients  themselves.     I  have  personally  examined  75 
cases,  in  73  of  which  final  metabolic  determinations  were  made. 
As  many  of  the  operations  were  done  a  long  time  ago,' and  m  a 
few  only  ligations  or  hemithyroidectomy,  the  element  of  time  and 
natural  cure  of  the  disease  must  be  considered.     In  analyzing 
the  end-results  of  45   cases,  which  have  not  been  personally 
examined  by  me  and  where  no  metaboHc  determination  has  been 
made,  the  word  cure  means  that  they  have  been  freed  from  the 
sx-mptoms  of  Graves's  disease  with  the  exception  of  exophthalmos. 

UNIMPRO\'ED 

I.  Woman  of  fifty-one;  double  ligation,  19 14;  further  operation 
refused;  for  years  has  been  recei\-ing  organotherapy.  Her 
condition  is  reported  as  not  improved. 
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IMPROVED   but   not   CURED 

2.  Woman  of  thirty- three;  in  19 14,  under  local  anaesthesia, 
right  hemi thyroidectomy;  much  improved  but  not  cured. 

3.  Boy  of  twenty-two;  double  ligation  in  May,  1919;  x-ray 
treatment;  metabolism,  November,  1919,  was  +40;  a'-ray 
continued  until  April,  1920.  Nine  a^-ray  treatments  after  the 
operation.  In  July,  1920,  improvement  definite  but  not  cured. 
Operation  was  indicated  instead  of  a  continuance  of  x-ray 
treatment. 

4.  Woman  of  forty-seven;  left  hemithyroidectomy,  April,  191 1, 
with  improvement.  Patient  lost  sight  of  until  1919,  w^hen  she 
reported  with  hypertrophy  of  the  right  lobe  and  a  return  of  the 
symptoms.  Operation  was  refused.  A'-ray  treatment  was 
advised.  She  reported  again  in  1922.  Right  lobe  had  again 
increased  in  size  during  the  past  four  months;  menopause  a 
year  ago.  A^-ray  again  advised  owing  to  a  very  high  blood- 
pressure,  myocardial  insufficiency  and  glycosuria.  Under  x-ray 
treatment  the  lobe  has  diminished  one-half  and  the  symptoms 
are  less  marked,  but  the  patient  is  not  cured. 

CURED   WITH  mental   SYMPTOMS 

5.  A  man  of  twenty-three;  right  hemithyroidectomy  in  1919. 
In  January,  1922,  physically  cured,  but  in  Danvers  State  Sana- 
torium with  delusions  of  persecution. 

6.  A  woman  of  forty-three;  duration  eleven  years  with  inter- 
mittent attacks;  separate  ligations  in  September,  1919;  subtotal 
thyroidectomy  in  October;  much  improved  but  mental  derange- 
ment increasing.  In  November,  192 1,  cured  of  Graves's  disease, 
but  committed  to  Danvers  State  Sanatorium  with  a  diagnosis  of 
climacteric  insanity. 
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7.  A  woman  of  fifty-five;  hemithyroidectomy  in  March,  1913; 
by  March,  1916,  much  improved  physically  but  subject  to  attacks 
of  mental  depression.  In  1922  physically  perfectly  well,  but 
these  attacks  still  occur. 

8.  A  woman  of  forty-six;  severe  Graves's  disease;  subtotal 
thyroidectomy  in  191 8;  is  now  cured  of  all  her  symptoms  and 
can  lead  a  normal  social  life,  but  at  times  has  homicidal  delusions, 
which,  however,  have  led  to  no  act  of  violence. 


CURED   WITH   CARDIAC   SYMPTOMS 

9.  A  man  of  forty;  t>pical  symptoms  of  Graves's  disease; 
partial  thyroidectomy  under  local  anaesthesia  by  another  surgeon 
on  August  18,  1917;  hypertrophy  of  the  left  lobe;  partial  left 
lobectomy  by  the  same  surgeon,  November  28,  191 7;  no  improve- 
ment for  four  months;  remainder  of  the  right  lobe  h\pertrophied. 
Operation  by  me,  January  14,  19 18;  right  upper  one-half  of  lobe 
removed.  In  October,  1921,  cured  of  Graves's  disease,  but  his 
heart  is  seriously  impaired. 

ID.  A  woman  of  forty-five;  t>^ical  symptoms;  in  addition, 
myocardial  disease,  systolic  murmur,  albuminuria  and  approach- 
ing menopause.  Subtotal  thyroidectomy  under  local  anaesthesia 
in  191 7;  in  fall  of  192 1  her  doctor  says  that  the  Graves's  symp- 
toms have  disappeared,  but  the  patient  is  a  cardionephritic 
with  a  very  high  blood-pressure  and  subject  to  uraemic  attacks. 
Pulse  80. 

II.  A  Jewess  of  eighteen  with  multiple  congenital  valvular 
disease;  ligations  under  local  anaesthesia  1913  and  1914  with 
improvement.  Right  hemithyroidectomy  in  1920.  Cured  of 
Graves's  disease.  In  January,  192 1,  survived  a  severe  attack 
of  pneumonia  and  streptococcus  septicemia.  This  girl,  though 
at  first  a  very  bad  risk,  was  operated  upon  because  I  did  not 
believe  her  congenital  heart  could  bear  the  toxemia  of  Graves's 
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disease.     I  am  convinced  that  had  she  not  been  operated  upon 
she  would  certainly  have  died  from  pneumonia  in  192 1. 

12.  A  woman  of  fifty,  with  myocardial  disease  and  mitral 
insufhciency;  oedema  of  both  legs.  Right  hemithyroidectomy 
with  isthmus  and  ligation  of  vessels  on  the  left  in  191 1.  Slow 
and  gradual  improvement  in  spite  of  heart.  In  192 1  she  is  a 
cure,  but  has  occasional  attacks  of  cardiac  decompensation. 

cures 
These  cases  which  follow  are  cures  after  various  operations. 

13.  Double  ligation  in  1916,  woman  of  thirty-three;  in  1922 
she  is  cured. 

14.  Double  ligation  in  191 1  for  severe  Graves's  disease,  girl  of 
twenty;  hemithyroidectomy  by  another  surgeon  in  1913;  now 
perfectly  well. 

15.  Double  single  ligations  in  1914,  woman  of  thirty;  right 
lobe  and  isthmus  removed  one  month  afterward.  In  1922  she 
is  cured. 

16.  Double  ligation  under  local  anaesthesia;  man  of  twenty- 
three,  in  November,  191 2.  Hemithyroidectomy  in  December, 
1914;  in  1921  a  striking  example  of  a  complete  cure. 

17.  Right  hemithyroidectomy  and  multiple  suture  of  the  left 
lobe,  to  cause  ana?mic  necrosis,  performed  on  a  woman  of  twenty- 
eight,  in  December,  1911.  She  became  temporarily  insane  but 
recovered  in  a  few  weeks.  Is  now  married  and  perfectly  well 
in  October,  192 1. 

18.  A  woman  of  twenty-eight;  several  A"-ray  treatments 
without  improvement;  hemithyroidectomy  in  1908;  married 
in  1 910;  two  children;  puerperal  mania  after  second  childbirth, 
but  recovered  and  is  now  perfectly  well. 


porter:  analysis  of  end-results  in  thyroid  surgery  475 

19.  A  woman  of  twenty-nine;  very  severe  Graves's  disease; 
right  hemithyroidectomy  in  1908;  has  since  married;  in  1922  has 
three  children  and  is  well. 

20.  Hemithyroidectomy  with  removal  of  isthmus,  woman  of 
thirty-five,  in  1915;  complete  cure. 

21.  Right  lobectomy  in  191 1,  woman  of  twenty-seven;  in  1922 
she  writes  she  is  working  in  a  restaurant  and  is  perfectly  well. 

22.  Hemithyroidectomy  in  191 1  for  severe  Graves's  disease, 
woman  of  fifty;  in  1922  a  cure. 

23.  Hemithyroidectomy  in  191 7,  woman  of  twenty-five;  in 
1922  she  reported  that  she  had  gained  forty  pounds  and  was 
cured. 

24.  Removal  of  right  lobe  and  isthmus  in  191 1,  woman  of 
twenty-six.  In  June,  1915,  was  very  much  better  but  not  cured. 
In  October,  192 1,  she  was  in  perfect  health. 

25.  Removal  of  left  lobe  and  isthmus  in  191 7,  woman  of 
twenty-eight;  in  192 1  she  writes  she  never  felt  better. 

26.  Right  hemithyroidectomy  in  191 7  in  a  man  of  thirty-nine; 
metabolism  before  operation.  +60.  In  May,  1922,  metabolism 
+3.     In  1922  patient  is  perfectly  well. 

27.  Left  hemithjToidectomy  and  removal  of  isthmus  in  1918, 
woman  of  twenty-four;  in  1922  a  complete  cure. 

28.  Right  hemithyroidectomy  under  local  anaesthesia  in  June, 
1920,  woman  of  thirty-eight;  in  August,  192 1,  she  is  cured. 

29.  Left  hemithyroidectomy,  woman  of  twenty-six,  in  Janu- 
ary, 1919.     In  1922  a  cure. 
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30.  Left  hemithyroidectomy,  woman  of  thirty-sLx,  in  May, 
1912.     In  IQ2I  a  cure. 

31.  Left  hemithyroidectomy  in  1920,  negress  of  forty  with  a 
toxic  adenoma.  Operation  under  local  anaesthesia.  In  October, 
192 1,  is  cured. 

32.  Separate  double  ligations  in  December,  1913,  woman  of 
twenty-six.  In  November,  191 5,  subtotal  thyroidectomy.  In 
March,  1922,  completely  cured. 

33.  Subtotal  thyroidectomy  under  local  anaesthesia  in  1916, 
woman  of  thirty-six;  in  the  fall  of  192 1  perfectly  well. 

34.  Subtotal  thyroidectomy,  woman  of  forty-four  on  March 
18,  1918.  Persistent  bilateral  abductor  paralysis  required  a 
tracheotomy  six  months  afterward.  In  1922  cured  of  all 
symptoms  of  Graves's  disease  but  still  wears  a  tube. 

35.  Subtotal  thyroidectomy,  under  gas  and  oxygen,  in  191 7, 
woman  of  forty- five.  Patient  married  shortly  after  leaving  the 
hospital;  in  1922  she  has  three  children  and  feels  perfectly  well. 

36.  Woman  of  thirty-six;  right  hemithyroidectomy  early  in 
191 7,  and  in  June  of  the  same  year  two-thirds  of  the  left  lobe  was 
removed.  In  April,  1919,  she  was  working  daily  and  feeling 
fit  with  a  metabolism  of  -fio.  In  1922  she  was  married  and  is 
well. 

37.  Subtotal  thyroidectomy,  woman  of  twenty-one,  July, 
1919.  In  1921  she  was  perfectly  well.  She  is  now  pregnant 
with  no  symptoms  of  Graves's  disease  and  is  well.  Successful 
pregnancy  in  March,  1922. 

38.  Subtotal  thyroidectomy  in  1920,  woman  of  twenty-nine; 
in  September,  192 1,  she  is  perfectly  well. 
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39.  Subtotal  thyroidectomy,  woman  of  forty,  in  November, 
191 5.  No  note  of  her  progress  until  November,  192 1,  when  she 
was  in  perfect  health. 

40.  Woman  of  forty-eight;  right  hemithyroidectomy  with  re- 
moval of  isthmus,  under  local  anaesthesia,  in  19 16.  In  January, 
1917,  partial  resection  of  the  left  lobe.  Has  gained  by  1922 
thirt}--nine  pounds  and  is  a  complete  cure. 

41.  Subtotal  thyroidectomy  in  191 7,  woman  of  thirty-one; 
in  August,  192 1,  is  cured  except  for  exophthalmos,  which  is  still 
marked. 

42.  Subtotal  thyroidectomy,  under  local  anaesthesia,  in  191 1, 
woman  of  twenty-nine;  in  October,  192 1,  completely  cured. 

43.  Subtotal  thyroidectomy  in  February,  1918,  woman  of 
forty-seven,  followed  by  a  bilateral  abductor  paralysis,  probably 
hysterical.  In  1922  the  larynx  was  examined  and  found  to  be 
normal.     She  is  in  perfect  health. 

44.  Subtotal  thyroidectomy  in  19 19,  woman  of  thirty;  cured. 
Successful  confinement  in  October,  1921.  In  February,  1922, 
is  perfectly  well. 

45.  Subtotal  thyroidectomy,  woman  of  thirty-four,  in  Febru- 
ary, 1920;  in  November,  192 1,  completely  cured. 

In  reporting  the  45  cases  not  personally  examined  by  me,  I 
used  the  word  cure  as  meaning  that  they  were  freed  from  their 
previous  Graves's  s>Tnptoms  and  able  to  do  their  ordinary  work. 
I  must  confess,  however,  that  such  a  cure  is  often  a  relative  term, 
for  with  all  the  complications  which  attend  this  complex  disease, 
physical,  neurological  and  mental,  acute  or  chronic,  in  the  young 
or  in  the  old,  it  must  be  that  many  patients  come  for  treatment 
with  organs  already  so  damaged  that  a  restitutio  ad  integrum 
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could  never  take  place.  For  this  reason  I  have  taken  little 
interest  in  the  percentage  of  figures  of  so-called  cures.  When 
is  a  patient  with  Graves's  disease  really  cured?  I  believe  we 
must  consider  first  the  disease  and  then  the  patient.  I  suggest 
that  the  best  index  of  cure  of  this  disease  is  a  permanent  reduction 
of  the  basal  metabolism  to  normal.  This  is  all  that  the  .T-ray  or 
surgery  can  accomplish,  and  more  quickly  than  rest,  medicine 
and  the  natural  burning  out  of  the  disease  with  its  permanent 
degenerations.  If  this  conception  of  a  cure  be  true  we  see  the 
limitations  of  surgical  treatment.  Operations  will  then  be 
divided  into  curative  and  palliative  as  in  other  diseases.  A  real 
cure  of  the  patient  may  be  expected  only  when  at  the  time  of 
treatment  no  damage  to  the  tissues  has  resulted  which  may  not 
be  repaired  by  time.  No  matter  how  radical  the  operation,  even 
if  the  metabolism  rate  becomes  normal,  it  must  be  a  palliative 
operation,  so  far  as  the  patient's  cure  is  concerned,  if  permanent 
changes  have  taken  place,  from  which  recovery  is  impossible. 
This  fact,  I  think,  is  too  frequently  forgotten  in  our  endeavor 
to  claim  for  surgery  complete  cures  in  Graves's  disease,  for  it 
follows  that  a  cure  of  the  patient  depends  quite  as  much  on  the 
stage  of  the  disease  and  attendant  complications  as  upon  a  wise 
choice  of  graded  operations.  For  example,  exophthalmos  may 
exist  long  after  the  patient  is  well;  valvular  disease,  cardio- 
nephritic  conditions  and  chronic  bronchitis  will  outlast  treat- 
ment; but  instead  of  considering  these  as  contraindications  to 
operation  I  consider  them  as  indications  for  palliative  operation, 
with  the  object  of  relieving  the  patient  as  soon  as  possible  from 
the  added  toxemia  of  Graves's  disease.  I  have  been  surprised 
at  the  improvement  in  several  instances  of  chronic  valvular 
disease  where  this  additional  burden  has  been  lifted. 

Of  76  cases  personally  examined  there  are  4  cases  on  whom  no 
final  metabolism  tests  were  obtained.  One  was  a  case  of  double 
ligation  in  October,  1918,  followed  by  six  x-ray  treatments. 
She  was  confined  in  April,  1922,  and  is  now  living  and  well. 
Another  is  a  woman  who  had  a  double  ligation  and  hemithyroid- 
ectomy  in  February,  191 5.     She  is  now  well  with  a  pulse  of  80 
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and  working  regularly  every  day.  Another  is  a  woman  operated 
upon  in  February,  19 14,  double  separate  ligations  and  in  Novem- 
ber, 191 5,  subtotal  thyroidectomy.  She  reported  in  192 1  cured 
of  Graves's  disease  and  in  every  way  clinically  a  cure.  Another, 
a  woman  operated  upon  in  May,  19 15,  subtotal  thyroidectomy, 
reported  in  1922  perfectly  well. 

While  the  following  analysis  of  results  with  regard  to  a  normal 
basal  metabolism  shows  a  surprising  number  of  cures  after  liga- 
tion and  hemithyroidectomy,  with  or  without  x-rays,  the  most 
rapid  and  permanent  results,  as  would  be  expected,  have  followed 
ultimate  subtotal  thyroidectomy. 

Double  Ligation.  Of  13  ligations,  in  a  few  of  which  the 
ic-ray  was  also  used,  we  have  11  recent  metabolisms.  Nine  of 
them  were  within  normal  limits;  by  that  I  mean  plus  or  minus  5. 
One  of  these  patients,  treated  by  separate  double  ligations  in 
May  and  October,  1920,  with  six  exposures  to  the  .r-ray,  has 
exactly  doubled  his  preoperative  weight  to  164  pounds  and  is 
perfectly  well.  Another  case,  a  young  girl,  in  October,  1919, 
with  a  metabolism  of  +  70,  had  a  separate  double  ligation  in 
March,  1920,  and  subsequently  nine  .r-ray  treatments.  She 
showed  a  remarkable  disappearance  of  a  very  large  goitre,  and 
although  now  six  months  pregnant,  her  metabolism  is  only  -f  13. 
In  contrast  to  this  is  a  woman,  operated  also  in  1920,  a  double 
ligation,  who  has  had  eight  x-ray  treatments  and  is  uncured. 
She  was  five  months  pregnant  in  November,  192 1,  with  a  metab- 
olism of  +  51  and  pulse  108  to  128.  She  refused  further  opera- 
tion. In  December,  1921,  patient  gave  birth  to  a  dead  baby. 
She  has  since  gained  six  pounds  and  her  pulse  is  84. 

Hemithyroidectomy.  Of  50  hemithyroidectomies  we  have 
final  metabolic  determinations  in  35.  Hemithyroidectomies 
in  this  series  have  shown  some  surprising  end-results  with 
approximately  normal  metabolic  rates.  In  this,  I  beheve,  time 
is  a  factor.  On  the  other  hand  there  are  striking  examples  in 
which  with  hypertrophy  of  the  remaining  lobe  there  have  been 
severe  recurrences  of  symptoms.  One  man  in  particular  I  have 
in  mind:     In  1908  his  normal  weight  was  198.     After  his  symp- 
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toms  developed  he  lost  84  pounds.  After  a  hemi thyroidectomy, 
on  August  24,  1909,  he  gained  to  182  pounds  with  a  pulse  of  72 
on  May  10,  1913.  Owing  to  overwork  there  was  a  recurrence 
of  symptoms  with  some  hypertrophy  of  the  other  lobe,  and  in 
December,  1916,  his  weight  fell  to  120.  Following  a  year's 
rest  he  recovered  and  his  weight  rose  to  normal  again.  For 
several  months  he  had  been  running  down  hill  with  noticeable 
enlargement  again  of  the  left  lobe.  Influenza  in  January,  1920, 
increased  these  symptoms  and  he  lost  44  pounds,  with  tachy- 
cardia and  a  metabolism  of  +  56.  On  March  18,  1920,  under 
local  anaesthesia,  four-fifths  of  the  left  lobe  was  removed.  On 
April  6,  1920,  his  metaboHsm  was  +  6  and  his  pulse  68.  In 
six  months  he  was  perfectly  well,  again  weighing  200  pounds. 
In  August,  1922,  he  was  maintaining  this  weight  and  is  still  well. 

Another,  a  man  of  fifty-five,  had  a  double  ligation  on  May  6, 
1 9 14,  and  in  June  of  the  same  year  a  right  hemithyroidectomy. 
He  was  apparently  well  until  he  had  influenza  in  1918,  which  was 
followed  by  hypertrophy  of  the  other  lobe  and  a  return  of  the 
old  symptoms  with  auricular  fibrillation.  In  spite  of  x-ray 
treatment  for  over  a  year  his  metabolism  in  January,  1922,  is 
+  37  and  he  is  uncured. 

Cases  such  as  these  and  many  others  show  a  definite  connec- 
tion between  infections  and  exacerbations  of  the  Graves's 
symptoms,  in  the  same  way  that  the  toxic  thyroids  after  opera- 
tion were  found  to  have  a  predisposition  to  pulmonary  complica- 
tions when  compared  with  the  nontoxic  goitres. 

A  man  of  thirty-three  had  a  right  hemithyroidectomy,  with 
basting  of  the  left  lobe,  in  April,  191 5.  He  felt  at  his  best  one 
year  after  the  operation.  Since  then  he  has  had  a  gradual 
though  slight  return  of  the  old  symptoms.  He  feels  that  opera- 
tion helped  but  did  not  cure  him,  although  he  can  do  a  regular 
day's  work.  He  has  gained  thirteen  pounds  and  his  pulse  has 
dropped  from  100  to  90.  The  metabolism  on  November  8,  192 1, 
is  just  what  it  was  before  the  operation  on  April  19,  191 5,  +  30 
per  cent.  In  other  words,  in  spite  of  operation  six  years  ago,  he 
is  still  uncured. 
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A  woman  operated  upon  in  March,  191 7,  has  had  hjpertrophy 
of  the  other  lobe.  Her  metaboHsm  is  +  22  per  cent,  but  she  is 
working  regular!}'.  She  has  regained  her  normal  weight  and 
her  pulse  has  dropped  from  105  to  92. 

With  these  exceptions  the  operation  of  hemithyroidectomy  has 
resulted  in  an  unexpected  number  of  cures,  judged  by  the  stand- 
ard of  metabolism : 

I  case  in  1909  is  +  3  per  cent. 
I  case  in  191 1  is  +  11  per  cent. 

4  cases  operated  upon  in  191 2  average  +  3  per  cent. 

5  cases  in  1913  average  +  5  per  cent. 
5  cases  in  19 16  average  +  5  per  cent. 

5  cases  in  191 7  average  -f  |  per  cent. 

6  cases  in  191 9  average  +  5  per  cent. 
5  cases  in  1920  average  +  5  per  cent. 

Subtotal  Thyroidectomy.  Of  the  subtotal  thyroidectomies 
we  obtained  28  metabolic  determinations  in  50  cases: 

1  case  in  1909  is  o  per  cent. 

5  cases  in  191 1  operated  upon  average  +  3  per  cent. 
3  cases  in  19 14  average  +  i  per  cent. 

3  cases  in  191 5  average  o  per  cent. 

2  cases  in  19 16  average  +  5  per  cent. 

6  cases  in  1919  average  +  i  per  cent. 

I  case  was  pregnant  with  a  metabolism  of  -f-  10  per  cent. 

7  cases  in  1920  average  +  6  per  cent. 

There  have  been  3  cases  in  which  the  metabolism  was  sub- 
normal. In  all  of  them  since  the  operation  there  has  been  a 
marked  increase  in  weight.  In  none  of  them  was  there  definite 
evidence  of  mvxedema: 


Case  I.— A  man  of  forty;  before  operation,  weight  92  pounds; 
double  ligation  in  July  and  August,  1913;  no  .v-ray  treatments.  In 
1917  and  1920  he  had  two  relapses.  In  March,  1922,  his  metabolism 
Avas  —  13  per  cent  and  his  weight  171  pounds. 
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Case  II. — A  woman  of  forty-one;  normal  weight  158  pounds.  In 
June,  1913,  she  weighed  136  pounds;  on  August  20,  1913,  right 
hemithyroidectomy  and  hgation  of  the  left  superior  thyroid  artery. 
On  November  8,  1914,  two-thirds  of  the  left  lobe  was  removed.  On 
October  15,  192 1,  she  weighed  211  pounds,  pulse  54  and  metabolism 
—  16  per  cent.  Under  thyroid  her  weight  dropped  to  201  pounds, 
the  pulse  rose  to  70  and  the  metaboUsm  to  —5  per  cent. 

Case  III. — A  woman  of  forty-five,  whose  normal  weight  was 
169  pounds,  weighed  125  pounds  before  a  subtotal  thyroidectomy  on 
April  29,  1920.  Her  metabolism  previous  to  operation  was  reported 
as  -f-  30  per  cent,  but  all  her  symptoms  were  more  definite  than  the 
metaboUsm  would  suggest.  On  October  15,  1921,  she  had  regained 
her  normal  weight  and  five  pounds  more.  The  pulse  was  80  and 
the  metabolism  —17  per  cent.  In  January,  1922,  she  weighed  187 
pounds.  Under  thyroid  tablets  she  lost  three  pounds,  but  says  she 
feels  no  differently. 

There  is  then  a  possible  danger  of  subnormal  metabolism  and 
myxedema  after  surgery  as  well  as  the  x-rays,  although  a  definite 
diagnosis  of  myxedema,  as  before  stated,  could  not  be  made  in 
these  cases. 

I  wish  now  to  speak  of  an  unfortunately  large  number  of 
injuries  to  the  recurrent  nerves  in  this  series,  excluding  malignant 
cases,  amounting  to  10  per  cent.  Most  of  these,  though  not  all 
of  them,  occurred  in  the  earlier  operations,  when  I  frequently 
performed  total  lobectomy  and  often  delivered  the  lobe  with 
fingers  or  made  traction  upon  it  with  double  hooks.  A  very 
small  number  recovered  from  the  paralysis,  though,  as  I  have 
said  at  the  beginning  of  the  paper,  the  voice  often  becomes  almost 
or  quite  normal  in  a  few  months.  In  particular  I  wish  to  men- 
tion 5  most  distressing  cases  of  bilateral  abductor  paralysis. 
Two  followed  operations  by  other  surgeons  and  3  are  my  own 
cases.  One  entirely  recovered  at  the  end  of  six  months  and  was 
largely  hysterical.  A  second  followed  operation  in  a  girl  of 
sixteen  for  nontoxic  goitre,  and  was  apparently  a  factor  in  a 
rapidly  fatal  influenza-pneumonia  four  years  after  operation. 
In  a  third  tracheotomy  was  necessary,  and  although  this  opera- 
tion was  done  four  years  ago,  she  still  wears  a  tube.     As  the 
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voice  in  these  cases,  although  high-pitched,  is  not  otherwise 
abnormal  and  the  patients  suffer  only  from  dyspnoea  at  night 
or  after  physical  exertion,  the  condition  is  probably  more  com- 
mon than  is  recognized. 

A  careful  laryngological  examination  is  imperative.  Until 
recently  the  laryngologist  has  hesitated  to  operate  upon  them 
locally.  It  is  to  be  hoped  that  Chevalier  Jackson's  recently 
advocated  \-entriculocordectomy  will  cure  this  dangerous 
condition. 

Conclusions,  i.  I  believe  that  the  .v-rays,  through  their 
action  on  the  thyroid  and  possibly  on  the  thymus,  will  diminish 
the  risk  of  operation  and  will  permanently  cure  certain  cases  of 
Graves's  disease.  On  the  other  hand  I  ha\'e  seen  cases  in  which 
x-ray  treatment,  though  persisted  in  for  as  long  as  two  years, 
has  had  practically  no  effect.     Surgery  promptly  cured. 

2.  If  six  months'  treatment  with  .v-ra}'s  is  not  efficient,  opera- 
tion is  indicated. 

3.  The  best  index  of  a  cure  of  Graves's  disease  is  a  permanent 
reduction  of  the  basal  metabolism  to  normal. 

4.  Whether  the  patient  will  be  cured  or  not  depends  on  the 
stage  of  the  disease  at  which  treatment  is  instituted  and  the 
degree  of  irreparable  damage  which  has  alread\'  resulted. 

5.  Though  ligation  and  hcmithyroidectomy  may  cure  many 
patients,  ultimate  subtotal  thyroidectomy  most  quickly  and 
permanently  reduces  the  metabolism  to  normal. 

6.  The  psychoses  of  this  most  interesting  disease,  which  seems 
frequentlv  to  occur  in  neur^esthenic  individuals,  requires  long 
after-treatment. 
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DISCUSSION  ON  THE  PAPERS  OF  DRS.  EASTMAN 
AND  PORTER 

Dr.  Arthur  D.  Bevan,  Chicago,  111.: 

I  simply  wish  to  emphasize  one  or  two  things  that  have  impressed 
themselves  very  forcibly  upon  my  mind  in  goiter  work,  especially  in 
toxic  goiter,  and  that  is  the  great  value  of  local  anesthesia.  Referring 
to  Dr.  Porter's  paper,  I  do  not  think  that  he  brought  out  just  the 
method  of  anesthesia  which  he  employed.  In  my  own  work  in  a  large 
series  of  very  toxic  cases  I  have  practically  discarded  any  form  of 
general  anesthesia,  whether  ether,  nitrous  oxide  or  oxygen,  and  I  am 
cjuite  sure  that  this  has  made  a  very  great  change  in  our  results. 

Then,  too,  I  am  much  impressed  with  the  importance  of  operating 
on  the  bad  cases  by  instalments,  not  doing  too  radical  an  ojjeration 
at  first.  Preliminary  ligations  are  of  value  before  considering  the 
advisability  of  the  actual  removal  of  the  gland;  my  own  experience 
has  been  that  the  ligation  of  one  thyroid  is  not  of  very  great  service; 
ligation  of  two  is  of  very  definite  service  and  ligation  of  three  has 
usually  a  ^■ery  marked  effect  upon  the  retention  of  the  toxic  symptoms. 
I  would  like  to  emphasize  this  very  much,  because  I  have  seen  many 
cases  die  under  a  general  anesthetic — under  ether  and  gas  and  oxygen, 
and  I  am  much  impressed  with  the  great  imj^ortance  of  operation 
under  local  anesthesia  in  the  bad  cases. 

One  word  in  regard  to  basal  metabolism:  I  find  my  own  attitude 
toward  this  subject  about  this:  We  have  had  basal  metabolisms  taken 
by  one  of  our  colleagues,  who  is  very  well  trained  in  this  department, 
for  some  time,  but  I  find  that  I  am  constantly  determining  the  ciuestion 
for  or  against  operation  by  my  own  impressions  of  the  clinical  picture 
and  that  I  am  not  guided  by  the  metabolic  rate.  It  is  a  good  deal  the 
same  as  a  leukocyte  count  in  an  appendix  operation  or  some  other 
abdominal  lesions  where  the  clinical  picture  definitely  determines  the 
question  of  an  operation  whether  the  leukocyte  count  is  in  favor  or 
against. 

I  am  very  much  impressed  with  the  idea  that  your  own  interpreta- 
tion of  the  clinical  findings,  determining  for  or  against  operation,  is 
more  important  than  the  metabolic  rate. 

One  little  story  I  want  to  tell  along  the  same  line  which  illustrates 
the  use  of  some  of  these  refined  means  of  diagnosis:  A  colleague 
of  mine,  who  is  a  great  heart  expert,  went  to  a  neighboring  town  and 
read  an  excellent  paper  on  the  use  of  the  electrocardiograph.  The 
men  were  much  impressed,  and  a  few  days  later  a  local  doctor  brought 
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him  a  heart  case  who  had  been  under  obser\-ation  for  some  tune.  After 
getting  the  cHnical  history  he  took  the  doctor  in  the  other  room  and 
said  this  case  has  so  and  so  and  I  would  advise  a  certain  line  of  treat- 
ment. The  doctor  replied  that  he  had  already  told  the  patient  the 
same  thing,  but  he  had  also  told  him  that  the  specialist  had  a  new 
instrument  for  use  in  these  cases.  The  specialist  took  the  doctor 
into  another  room  where  the  electrocardiograph  was  kept;  it  was  all 
covered  with  dust.  He  fussed  with  it  for  a  while  and  finalh"  said  the 
machine  would  not  work.  Sir  James  Mackenzie's  position  in  regard 
to  some  of  these  refined  means  of  diagnosis  in  clinical  work  is  very 
sound. 

Dr.  Martin  B.  Tinker,  Ithaca,  N.  Y.: 

I  was  much  interested  in  hearing  Dr.  Porter's  report,  and  also  to 
learn  that  they  ha\e  really  cured  malignancy  of  the  thyroid.  In  my 
paper  I  called  attention  to  the  fact  that  certain  Fellows  of  this  Associa- 
tion take  a  very  pessimistic  view  with  regard  to  thyroid  malignancy, 
particularly  where  the  disease  is  so  far  advanced  that  a  probable 
diagnosis  can  be  made  before  operation.  There  are  at  least  4  cases 
reported  by  members  of  this  Association  in  which  cure  has  lasted  over 
four  years  after  removal  of  such  malignancy. 

Dr.  Porter  spoke  of  some  of  the  more  desperate  cases  in  which  he  had 
been  obliged  to  remove  a  portion  of  the  jugular  in  connection  with  the 
removal  of  the  thyroid.  We  ha^•e  had  at  least  two  such  cases,  and  in 
certain  cases  where  the  infiltration  of  the  tissues  of  the  neck  has  gone 
on  so  far  that  it  would  be  impossible  to  entirely  remove  all  of  the 
disease  without  killing  a  patient,  we  have  used  radium  and  have  two 
patients  living  over  five  years.  Both  patients  were  treated  by  Dr. 
Howard  A.  Kelly,  of  Baltimore. 

As  regards  the  use  of  the  roentgen  ray  in  these  cases,  it  seems  tome 
that  we  are  still  in  the  experimental  stage  and  it  is  doubtful  what  the 
actual  eft'ect  is  in  such  cases.  I  would  like  to  put  on  record  at  least 
three  instances  in  which  patients  with  moderate  toxemia  or  no  toxemia 
have  been  thrown  into  a  state  of  extreme  toxemia,  apparently  the 
result  of  the  use  of  the  roentgen  ray,  by  men  who  are  supposed  to  be 
very  good  in  their  line.  They  were  not  all  by  roentgen-ray  men  of 
my  own  locality.  My  own  observation  is  that  those  patients  treated 
by  the  roentgen  ray  are  among  the  patients  who  develop  myxedema 
afterward.  Some  of  you  will  recall  that  Dr.  Osier,  in  his  Practice  of 
Medicine,  states  that  myxedema  following  thyroid  operation  is  ex- 
tremely rare  in  this  country,  only  2  cases  having  come  under  his 
observation,  and  later  i  case  was  apparently  cured.     This  is  a  ^■ery 
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low  percentage  of  myxedema,  but  with  the  use  of  the  roentgen  ra\' 
I  feel  that  there  is  a  very  great  increase.  I  have  observed  a  number  of 
cases  in  which  myxedema  has  resulted  in  these  cases. 

As  to  the  reliability  of  the  metabolic  rate  as  a  criterion  of  hyper- 
thyroidism, I  would  like  information  from  other  members  of  this 
Association  as  to  whether  any  of  their  patients  have  had  a  persistently 
high  metabolic  rate  but  other  clinical  symptoms  did  not  check  up  and 
proved  to  be  suitable  for  operation? 

I  was  also  glad  to  hear  Dr.  Porter  speak  of  breaking  off  the  operation 
at  any  time  in  case  the  patient's  condition  necessitates  that.  At  the 
meeting  of  the  American  Medical  Association,  in  191 1,  I  advocated 
the  many-stage  operation  in  these  toxic  cases  of  goiter,  and  I  believe 
that  it  has,  in  the  experience  of  a  large  number  of  men,  made  the 
difference  between  life  and  death. 

Dr.  Allen  B.  Kanavel,  Chicago,  111.: 

It  would  be  very  unfortunate  if  we  let  Dr.  Eastman's  paper  go  by 
without  any  discussion. 

I  have  had  experience  with  12  patients  suffering  with  dementia 
precox  upon  whom  I  operated  some  ten  years  ago.  It  is  fortunate 
that  the  subject  has  been  brought  up  again,  and  especially  by  one  like 
Dr.  Eastman,  who  will  approach  the  subject  in  an  investigating  and 
discriminating  spirit.  The  patients  on  whom  I  operated  were  of  the 
various  types  of  dementia  precox.  All  were  in  an  insane  institution, 
and  4  of  these  were  apparently  cured  and  returned  to  their  homes; 
but  at  the  end  of  a  year  they  all  returned  with  practically  the  same 
condition.  The  difficulty,  I  think,  was  more  with  myself  than  with 
the  procedure.  Dementia  precox  is  not  a  clearly  classified  disease. 
We  have  included  various  t>pes  of  disease  that  probably  do  not  belong 
in  that  classification.  Undoubtedly  there  have  been  patients  classified 
as  dementia  precox  who  have  disease  associated  with  the  thyroid 
gland,  and  our  problem  is  to  differentiate  between  the  two  groups  of 
cases.  The  proportion  of  those  showing  symptoms  due  to  thyroid 
disease  is,  in  my  judgment,  small,  but  this  group  will  undoubtedly 
be  benefited  by  operation.  Concerning  the  other,  the  true  type,  it 
seems  to  me  probable  that  the  benefit  will  be  slight  or  transient. 

Dr.  Wallace  I.  Terry,  San  Francisco,  Calif.: 

I  wish  to  sound  a  warning  against  the  use  of  roentgen  rays  in 
adenomas  of  the  thyroid,  particularly  where  the  adenomas  constitute 
the  greater  part  of  the  goiter.  I  ha\-e  seen  a  number  of  cases  of 
myxedema   following   the   use   of   roentgen   ra>-   for    adenomas — the 
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active  part  of  the  thyroid  itself  is  destroyed.     I  trust  that  Dr.  Porter 
will  emphasize  that  aspect  in  his  paper. 

Dr.  a.  MacLaren,  St.  Paul,  :Minn.: 

It  seems  to  me  that  the  question  of  local  anesthesia  is  a  very 
important  one  in  these  operations  for  goiter.  I  believe  there  is  less 
danger  of  bronchopneumonia,  and  we  do  away  almost  entirely  with 
the ''danger  of  tving  the  recurrent  laryngeal  nerve.  I  pinched  a 
recurrent  larvngeal  ner^•e  a  year  ago.  I  immediately  recognized  the 
fact  from  the  harsh,  rasping  voice  of  the  patient.  I  immediately  took 
off  the  clamp  and  I  had  an  opportunity  to  examine  her  larynx  immedi- 
ately afterward  and  again  a  week  ago.  She  had  no  paralysis  at  all  of 
the  vocal  cord. 

Dr    J.  R.  Eastman,  Indianai)olis,  Ind.  (closing): 

I  dimply  wish  to  sav  that  I  ha^•e  for  eight  years  used  local  anesthesia 
altogether  in  my  goiter  work,  and  I  find  that  I  get  on  ^•ery  well  with  it. 
The  psychosis  patients  also  did  ^•er^■  well  under  local  anesthesia. 

Dr    C.  a.  Porter,  Boston,  Mass.   (closing): 

I  merelv  wish  to  emphasize  these  three  points.  I  have  operated 
upon  many  patients  under  local  anesthesia,  which  I  always  use,  when 
there  is  anv  question  of  pressure  on  the  trachea. 

In  ->  cases  there  was  a  marked  increase  in  weight  and  the  question 
of  mvxedema  arose.     In  onlv  i  case  were  there  clinical  symptoms. 
This 'patient  normallv  weighed  150  pounds,  which  dropped  to  136 
pounds  in  one  month.     In  August,  1913,  I  did  a  right  hemithyroid- 
ectom\-    and    ligated    the    superior    thyroid    artery.     She    improved 
following  the  operation,  but  still  had  some  symptoms.     In  the  latter 
l)art  of  1914  I  removed  the  anterior  two-thirds  of  the  left  lobe.     She 
was  lost  sight  of  until  October,  1921,  but  she  said  she  had  steadily 
impro\-ed  in  the  meantime,  but  complained  of  sleepiness  and  a  growing 
discomfort,  due  to  overweight,  which  was  211  pounds.     Her  metab- 
olism, done  at  Dr.  Means's  laboratory  at  the  Massachusetts  General 
Hospital,  was  minus  16  per  cent.     She  was  at  once  put  on  thyroid 
tablets,  grains  li  which  was  continued  for  four  months.     In  March, 
1922,  iier  metabolism  was  minus   5  per  cent  and  her  weight   had 
dropped  to  200  pounds.     She  was  generally  much  improved  and  the 
thyroid  was  discontinued.     She  is  now  forty-six  >-ears  old. 

There  were  2  cases  of  mvxedema  following  roentgen-ray  treatment, 
both  of  which  yielded  to  thyroid  tablets.  This  was  discontinued 
after  six  months  without  a  return  of  the  symptoms. 
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In  regard  to  metabolism,  I  consider  it  only  a  \ery  important  factor 
in  diagnosis,  but  I  wish  to  emphasize  its  very  great  importance  as  an 
indication  of  cure,  so  far  as  roentgen  rays  and  operation  can  cure 
overactivity  of  the  gland.  In  other  words,  if  the  metabolism  has  been 
reduced  to  normal  we  can  call  the  patient  cured  of  Graves's  disease 
in  so  far  as  a  cure  is  possible.  Exophthalmos  may  persist  and  there 
may  be  permanent  visceral  lesions  or  myocarditis,  but  these  are  the 
aftermath  of  Graves's  disease,  not  the  disease  itself. 


PERIPHERAL  NERVE  IN7URIES  ASSOCIATED 
WITH  FRACTURES. 
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It  is  impossible  to  determine  the  frequency  with  which  nerve 
injuries  are  associated  with  or  compHcate  fractures.  Undoubt- 
edly many  of  the  slighter  injuries  are  not  noted.  Many  of  the 
severe  injuries  are  not  regarded  as  worthy  of  discussion  because 
of  spontaneous  recovery  of  the  paralysis.  Such  injuries,  when 
they  exist,  increase  and  prolong  so  much  the  disability  asso- 
ciated with  the  fracture  that  it  seems  advisable  to  report  the 
series  of  cases  included  in  this  paper  and  to  analyze  those  already 
reported,  in  order  to  determine,  if  possible,  the  most  common 
lesions  and  to  suggest  a  line  of  treatment  based  upon  the  data 
recorded  which  will  lessen  the  length  of  disability  and  decrease 
to  the  maximum  the  amount  and  extent  of  the  paralysis. 

The  following  cases  have  been  studied  in  the  different 
surgical  services  of  the  Presbyterian  Hospital: 

Case  I. ^ Left  musciilospiral  paralysis  developing  some  weeks 
after  fracture  of  the  clavicle.  Difficult  to  explain  the  cause  of  the 
rather  late  secondary  paralysis.  Xo  lesion  of  the  humerus.  Filial 
outcome  impossible  to  determine  because  the  patient  has  moved  and 
cannot  be  traced.     (Bevan.) 

H.  C,  aged  twenty-nine  years.  In  September,  1916,  the 
patient  fell  from  a  horse  and  sustained  a  fracture  of   the  left 
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clavicle  when  his  shoulder  struck  the  ground.  The  fracture 
was  reduced  by  a  local  doctor  and  dressed  in  the  usual  position. 
Immobilization  was  maintained  for  four  weeks  and  then  the  arm 
was  carried  in  a  sling  for  ten  days.  After  a  few  weeks  the  patient 
noted  numbness  over  the  radial  side  of  the  hand  and  forearm 
and  inability  to  extend  the  wrist.  Massage  and  electricity  were 
used  for  several  months  without  improvement.  The  patient 
entered  the  Presbyterian  Hospital  March  g.  1917.  The  follow- 
ing data  were  elicited  by  Dr.  Bassoe's  examination: 


Left  arm:  Shoulder  and  elbow  movements  good.  Flexion  of 
the  wrist  good.  Extension  of  the  wrist  very  weak.  Adduction 
and  abduction  possible  only  when  the  hand  is  supported  in  the 
horizontal  position.  Abduction  of  the  lingers  possible  but  weak. 
Flexion  of  lingers  good.  Extension  of  fingers  greatly  impaired 
in  the  last  two  phalanges.  Extension  at  the  metacarpophalan- 
geal joints  weaker  than  at  the  distal  joints. 
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Measurements.                                                           Left.  Right  (normal). 

Circumference  of  the  hand       .      .      .      .  19.5  cm.  22  cm. 

"             of  the  forearm        .      .      .  22.0  cm.  26  cm. 

of  the  arm 23.5  cm.  25  cm. 

Electrical  Examination,  i.  Xormal  response  in  all  muscles 
above  the  elbow. 

2.  Extensors  and  supinator  longus  do  not  respond  to  faradism. 

3.  Direct  stimulation  over  the  musculospiral  in  the  arm  — no 
response. 

4.  Galvanic  stimulation  over  the  supinator  longus  and  exten- 
sors gives  weak  response. 

5.  Triceps  response. 

This  patient  has  moved  and  it  has  been  impossible  to  deter- 
mine the  outcome. 

Case  II.— Primary  musculospiral  paralysis.  Fracture  of  the 
surgical  neck  of  the  humerus  and  through  the  lower  epiphyseal 
cartilage.  The  brancJi  to  the  supinator  longus  and  to  the  extensor 
carpi  radialis  longior  affected.  Return  of  motion  two  months 
afterward  without  operation.     Complete  recovery. 

E.  X..  aged  eight  years.  On  January  28.  1921.  this  child 
was  struck  by  an  automobile  and  sustained  a  fracture  of  the 
left  humerus  in  the  upper  third  and  a  supracondylar  fracture 
without  displacement.  A  splint  was  applied  by  a  doctor  in 
the  neighborhood  and  the  child  was  brought  to  the  Presby- 
terian Hospital.  After  several  unsuccessful  attempts  the  frag- 
ments were  brought  into  ahgnment  by  the  use  of  the  fluoroscope 
and  a  body  and  arm  cast  applied  with  the  forearm  in  flexion. 
Xo  paralysis  was  noted  when  this  was  applied.  At  the  end  of 
four  weeks  the  cast  was  removed,  and  at  this  tune  paralysis  of 
the  muscles  supplied  by  the  musculospiral  nerve  was  noted. 

The  following  is  taken  from  a  report  of  Dr.  L.  J.  Pollock,  who 
examined  the  child  on  April  i : 

'"The  child  has  a  paralysis  of  the  supinator  longus.  of  the 
extensors  of  the  wrist  and  hngers  and  the  long  abductor  of 
the  thumb.     Xo  sensory  disturbances  are  present.     There  is  a 
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rather  marked  reaction  of  degeneration  in  all  of  the  muscles 
just  mentioned.  The  musculospiral  nerve  is  injured  at  the 
point  between  the  triceps  muscle  and  the  supinator  longus." 
This  injury  of  the  nerve  occurred  high  at  the  site  of  the 
fracture  in  the  upper  third  of  the  humerus.  The  parents  were 
opposed  to  an  operation.  Electrical  treatments  and  massage, 
both  of  which  were  suggested,  were  faithfully  given.  After  two 
months  beginning  return  of  motion  was  noted.  Complete 
recovery  finally  occurred. 


Case  II. 


Case  111.— Comminuted  fracture  of  the  left  humerus.  Fracture 
plated.  Date  of  onset  of  paralysis  not  definitely  known,  hut  probably 
a  secondary  paralysis.  Nerve  found  adherent  to  the  bone  at  the  site 
of  the  fracture   and   kinked.      Surrounded  by  delicate  adhesions. 
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Muscle  neurolysis.  Complete  recovery  of  motor  pou'cr  hi  six 
months.  Small  area  of  anesthesia  over  the  dorsal  web  between  the 
thumb  and  the  index  finger.  Operation  eight  months  after  develop- 
ment of  paralysis. 

W.  A.,  aged  thirty- three  years.  This  patient  was  injured  in 
an  automobile  accident  during  September,  1920.  He  sustained 
a  comminuted  fracture  of  the  left  humerus  near  the  middle. 


Case  III. 


The  lines  of  fracture,  as  there  were  multiple  fragments,  extended 
into  the  upper  third  of  the  humerus.  An  operation  was  per- 
formed and  a  plaster-of-Paris  cast  worn  for  ten  weeks.  When 
the  cast  was  removed  the  patient  could  not  extend  the  wrist. 
Nothing  was  known  concerning  the  paralysis  when  the  cast 
was  apphed.  A  second  operation  was  performed  later  for  the 
removal  of  the  plate. 
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The  patient  entered  the  Presbyterian  Hospital  March  i,  192 1. 
Examination  revealed  a  long  lateral  scar  extending  from  near 
the  shoulder  to  the  lateral  epicondyle.  All  the  muscles  in  the 
forearm  supplied  by  the  musculospiral  nerve  are  paralyzed. 
There  is  considerable  atrophy  of  these  muscles.  Anesthesia 
when  the  examination  was  made  was  limited  to  a  small  area  on 
the  back  of  the  hand  between  the  thumb  and  the  index  linger, 
the  anesthesia  usually  associated  with  musculospiral  paralysis. 

The  operation  was  performed  March  2,  some  eight  months 
after  the  injury.  The  nerve  was  first  exposed  in  the  space 
between  the  brachioradialis  and  the  brachialis  anticus  in  the 
lower  third  of  the  arm.  It  was  then  traced  upward  into  the 
musculospiral  groove.  The  nerve  was  found  surrounded  by  a 
scar,  by  which  it  was  tightly  attached  to  the  humerus.  It  was 
not  included  in  a  callus.  The  nerve  was  rather  acutely  kinked 
at  this  point,  but  was  not  thickened.  This  kinking  occurred  at 
a  site  where  one  of  the  small  fragments  was  found.  The  nerve 
was  freed  and  displaced  into  a  new  muscle  bed.  As  the  dissec- 
tion had  been  made  along  the  intermuscular  septum  the  bed 
could  be  formed  by  nonbleeding  muscle.  The  soft  tissues  were 
closed  in  layers. 

Four  months  after  the  operation  there  were  decided  evidences 
of  recovery  of  the  extensor  group  of  muscles.  The  abductor 
longus  pollicis  was  still  weak,  but  motion  was  returning.  This 
improvement  has  continued  until  recovery  is  complete. 

Case  W .—Primary  paralysis  of  the  musculospiral  nerve,  the 
paralysis  persisting  because  the  nerve  is  stretched  over  the  lower 
end  of  the  upper  fragment  of  a  spiral  fracture  occurring  near  the 
middle  of  the  shaft  of  the  humerus.  Operation:  Muscle  neurolysis. 
No  gross  change  in  the  nerve,  although  embedded  in  some  rather 
delicate  scar  tissue  at  the  site  of  the  fracture.     (Phemister.) 

W.  L.,  male  aged  twenty-nine  years.  January  4,  1922,  this 
patient,  while  wrestling,  sustained  a  fracture  of  the  right  hum- 
erus. Wrist-drop  was  noted  immediately  and  the  patient  was 
unable  to  extend  his  lingers.     The  fracture  was  reduced  under 
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an  anesthetic.  At  the  end  of  five  weeks  the  dressing  was 
removed.  The  fracture  had  united  but  the  wrist-drop  and 
inabihty  to  extend  the  fingers  persisted. 

The  patient  was  admitted  to  the  Presbyterian  Hospital 
Marsh  24,  1922.  An  examination  made  at  this  time  revealed 
a  complete  paralysis,  including  the  brachioradialis  and  the  exten- 


Case  IV. 


sor  carpi  radialis  longior,  of  the  muscles  of  the  forearm  supplied  by 
the  musculospiral  nerve.  The  reaction  of  degeneration  is  present. 
A  roentgen-ray  examination  revealed  a  spiral  fracture  of  the 
middle  third  of  the  humerus.  The  lower  end  of  the  upper 
fragment  is  displaced  outward.  This  fracture  has  apparently 
occurred  at  the  lower  level  of  the  radial  or  musculospiral  groove, 
where  the  musculospiral  nerve  could  be  easily  injured. 
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On  March  25  an  operation  was  performed  by  Dr.  Phemister. 
An  incision  was  made  over  the  course  of  the  musculospiral 
nerve.  The  outer  head  of  the  triceps  muscle  was  displaced 
backward  in  order  that  the  nerve  could  be  traced  upward  in  the 
musculospiral  groove.  The  nerve  when  exposed  was  stretched 
over  the  laterally  displaced  lower  end  of  the  upper  fragment. 
It  was  not  embedded  in  any  great  amount  of  scar  tissue  or 
callus.  The  nerve  was  thickened  for  a  distance  of  about  4  cm. 
There  was  no  evidence  of  any  scar  tissue  within  the  nerve  or 
constricting  bands.  The  nerve  was  freed  from  the  displaced 
lower  end  of  the  upper  fragment  and  placed  in  a  new  bed  so 
that  it  was  no  longer  stretched,  being  surrounded  by  healthy  non- 
bleeding  muscle. 

The  paralysis  in  this  case  came  on  immediately.  The  ner\'e 
was  contused  and  the  paralysis  continued  because  the  nerve 
was  stretched  over  the  displaced  end  of  the  upper  fragment. 

The  results  in  this  case  cannot  be  given  because  sufficient 
time  has  not  elapsed  since  the  operation  to  permit  of  recovery. 

Case  \ .—Secondary  paralysis  of  the  left  musculospiral  nerve. 
Fracture  at  the  junction  of  the  middle  and  the  loiver  third.  Fracture 
compound— osteomyelitis  with  sequestrum  formation.  Wrist-drop 
developed  fifteen  weeks  after  the  insertion  of  an  intramedullary 
peg  for  nonunion.  Scar  and  callus  inclusion  the  cause  of  the 
paralysis,  for  the  paralysis  was  first  noted  ivhen  the  callus  began 
to  develop  posteriorly. 

L.  G.,  aged  eleven  years.  May  26,  1921,  this  patient  fell 
while  playing  and  sustained  a  fracture  of  the  humerus  at  the 
junction  of  the  middle  and  lower  thirds.  He  was  operated 
upon  the  same  day;  the  character  of  the  operation  is  unknown. 
The  patient  was  admitted  to  the  Children's  Memorial  Hospital 
July  II.  An  examination  made  at  this  time  revealed  an 
ununited  fracture  with  a  discharging  sinus  leading  down  to  it. 

A  roentgen  ray  taken  July  13  revealed  an  end-to-end  apposi- 
tion of  the  fragments,  but  marked  lateral  angulation.  There  was 
no  callus  formation. 
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Operation,  August  2,  by  Dr.  Graham.  A  lateral  incision  was 
made  through  the  old  scar  and  an  intramedullary  beef-bone 
peg  was  inserted.     The  arm  was  dressed  in  extension. 

Roentgen  ray  (September  14) :  A  sequestrum  is  found  at 
the  site  of  the  fracture. 

September  20  this  sequestrum  was  removed  and  the  slight 
angulation  was  corrected. 


Case  V. 


The  boy  was  discharged  from  the  hospital  November  5 .  The 
fracture  had  united,  but  a  small  discharging  sinus  was  still 
present. 

November  25,  fifteen  weeks  after  the  intramedullary  peg  had 
been  introduced,  the  patient  developed  a  wrist-drop  which 
gradually  became  worse.  Massage  was  commenced  and  a 
cock-up  splint  applied. 

Am  Surg  32 
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A  roentgen  ray  taken  in  January,  1922,  revealed  another 
sequestrum  at  the  site  of  the  beef-bone  peg  and  considerable 
callus  posteriorly.  The  patient  was  readmitted  and  the  seques- 
trum removed  January  18  without  exposing  the  musculospiral 
nerve.  After  removal  of  this  sequestrum  the  sinus  closed  and 
the  wound  has  remained  clean. 

This  is  considered  as  a  case  of  secondary  paralysis  due  to 
inclusion  of  the  nerve  in  the  scar  and  the  callus,  for  the  paralysis 
developed  when  the  callus  began  to  develop  posteriorly. 

Case  \1.— Primary  musculospiral  paralysis.  Fracture  of  the 
right  humerus— transverse  lower  third— displacement  outward  of 
the  lower  fragment.  The  nerve  was  identified  at  the  time  of  the 
operation  for  reduction  of  the  fracture.  Recovery  after  si.x  weeks. 
(Marbury.) 

S.  R.,  aged  twelve  years.  January  28,  1922,  this  child  was 
injured  in  the  Knickerbocker  Theatre  accident  in  Washington, 
D.  C.  An  examination  made  within  a  few  hours  after  the 
accident  revealed  the  following: 

The  right  humerus  is  fractured  about  two  inches  below  its 
head.  The  skin  is  not  broken.  The  radial  pulse  is  felt  and 
there  are  no  evidences  of  any  nerve  injuries.  There  is  a  com- 
pound fracture  of  the  left  humerus  about  two  inches  above  the 
elbow.  The  wound  in  the  skin  is  transverse  and  situated  anteri- 
orly, and  is  about  two  inches  long.  The  bone  does  not  protrude. 
The  radial  pulse  can  be  felt.  The  patient  states  that  her  hand 
and  forearm  feel  numb.  When  told  to  raise  her  hand  she  can 
do  so,  but  the  power  is  greatly  diminished.  No  abduction  of 
the  thumb  was  noted. 

An  operation  was  performed  on  the  day  of  the  injur}'.  The 
lacerated  tissues  of  the  transverse  wound  were  removed  and 
a  vertical  incision  was  then  made  to  expose  the  fragments.  The 
fracture  was  transverse  and  the  ends  of  the  fragments  were 
jagged.  A  part  of  the  brachialis  anticus  was  torn  transversely. 
During  the  operation  a  large  nerve,  at  first  thought  to  be  the 
median,  was  found  in  the  field.     Later  this  nerve  was  identified 


LEWIS,  miller:  peripheral  ner\^e  in'juries  499 

as  the  musculospiral.  The  ner\-e  was  not  divided  and  it  was 
carefully  retracted  during  the  operation.  The  forearm  was 
flexed  and  the  fragments,  after  being  brought  in  alignment, 
were  held  in  position  by  a  catgut  suture.  A  roentgen  ray 
taken  on  the  following  day  showed  that  the  fragments  were  in 
good  position.  A  wrist-drop  was  noted  at  this  time.  Sensa- 
tion seemed  to  be  present  over  the  area  supplied  by  the  mus- 
culospiral nerve. 


Case  VI. 

February  7  the  cast  was  split,  the  wound  dressed  and  all  the 
stitches  except  one  removed.  The  wound  was  clean  and  healing 
by  primary  intention. 

February  13  the  cast  was  removed  and  the  wound  was  healed. 
Slight  motion  was  found  at  the  site  of  the  fracture  and  some 
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thickening.  Joint  motions  were  good.  The  extensor  muscles 
were  tested  with  the  faradic  current,  but  there  was  no  definite 
response.  The  forearm  was  placed  at  right  angles  again  and 
supported  by  an  internal  angular  splint. 

February  27  the  patient  has  been  seen  at  intervals  of  two  or 
three  days,  when  the  forearm  and  hand  has  been  massaged. 
The  splint  is  removed  and  a  cock-up  splint  substituted  to 
prevent  the  wrist-drop. 

Six  weeks  after  this  injury  there  were  definite  signs  of  recov- 
ery of  motion  in  the  extensor  group  of  muscles.  The  wrist 
could  be  extended  with  considerable  force. 

Case  Vll.— Secondary  musculospiral  paralysis.  Wrist-drop 
not  observed  until  several  weeks  after  the  injury.  Spontaneous 
recovery  of  paralysis.     (Phemister.) 

W.  W.,  aged  fifty-three  years.  May  26,  192 1,  this  patient 
was  in  an  automobile  accident  and  sustained  a  compound  frac- 
ture of  the  left  humerus  at  the  junction  of  the  middle  and  the 
lower  thirds.  The  upper  end  of  the  lower  fragment  penetrated 
the  skin  and  protruded  somewhat.  An  operation  was  per- 
formed within  a  few  hours  and  the  fragments  were  wired.  The 
patient  remained  in  the  hospital  for  three  months.  The  wire 
was  removed  in  June,  at  which  time  there  was  a  sinus  and  non- 
union. No  immobilizing  dressing,  according  to  the  patient's 
statement,  was  employed  at  any  time. 

The  patient  entered  the  Presbyterian  Hospital  November  9, 
when  an  examination  revealed  the  following: 

The  left  upper  extremity  is  much  smaller  than  the  right. 
A  recently  healed  incision,  with  a  small  sinus  at  the  lower  end, 
is  seen  on  the  lateral  aspect  of  the  arm.  A  false  point  of  motion 
is  found  at  the  junction  of  the  middle  and  the  lower  thirds  of 
the  shaft.  At  the  junction  of  the  middle  and  upper  thirds  is 
a  distinct  enlargement  (probable  callus).  A  marked  wrist-drop 
is  found.  Sensation  unimpaired  except  anesthesia  on  the  dorsal 
surface  of  the  web  between  the  thumb  and  the  index  finger. 

A  roentgen-ray  examination,  November  9,  revealed  a  fracture 


LEWIS,  miller:  peripheral  nerve  injurles 


501 


at  the  junction  of  the  middle  and  the  lower  thirds  of  the  hum- 
erus with  lateral  displacement  of  the  upper  end  of  the  lower 
fragment;  no  union;  small  amount  of  callus.  A  fracture  of  the 
upper  one-third  of  the  left  humerus  with  medial  displacement 
of  the  lower  fragment,  2.5  cm.  of  overriding.  The  upper  end 
of  the  lower  fragment  impinges  upon  the  glenoid  cavity. 


Case  VII. 

Operation,  November  10.  A  small  sequestrum  was  removed 
through  the  old  sinus. 

The  patient  was  readmitted  to  the  hospital  March  17,  1922. 
The  condition  of  the  arm  is  the  same  as  when  the  patient  left 
the  hospital,  except  that  the  sinus  is  healed.  A  partial  recovery 
of  the  paralysis  has  recurred.  He  can  now  extend  the  hand 
and  fingers  to  the  horizontal,  but   abduction  of  the  thumb  is 
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impossible.  Anesthesia  is  still  present  over  the  base  of  the 
thumb  posteriorly.  Nonunion  of  the  lower  fracture  still  present. 
This  case  is  one  of  secondary  musculospiral  paralysis,  as  the 
wrist-drop  was  not  noted  until  several  weeks  after  the  injury. 
The  cause  of  the  paralysis  cannot  be  determined  with  certainty. 
It  has  recovered  without  operation. 


Case  VII. 


Case  VIII. —Rif^Iil  musculospiral  paralysis,  first  noted  some 
time  after  the  accident.  The  nerve  icas,  however,  divided  in  the 
anteciihital  fossa.  Operation  nine  months  after  the  injury. 
Recovery  after  the  end-to-end  suture.  First  signs  of  recovery  six 
fnonths  after  the  operation.     Increase  of  motion  progressing  rapidly. 

H.  Z.,  aged  forty  years.  During  November,  1920,  the  patient, 
who  is  a  fireman,  fell  while  at  a  fire,  the  ladder  which  he  was 
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using  having  broken.  He  fell  several  feet,  sustaining  a  double 
Colles's  fracture,  an  injury  to  both  hips  and  a  compound  fract- 
ure of  the  right  humerus  in  the  lower  third.  In  February, 
192 1,  an  operation  was  performed  and  a  bone  plate  applied. 
This  plate  was  removed  in  April.  The  patient  states  that  a 
wrist-drop  gradually  developed,  but  from  the  findings  at  the 


Case  VIII. 


operation  it  would  seem  that  the  wrist-drop  must  have  occurred 
at  the  time  of  the  injury,  for  the  musculospiral  nerve  was 
divided  rather  low  down  in  the  antecubital  fossa.  It  is  quite 
probable  that  the  wrist-drop  was  not  noted  earlier  in  this  case 
because  of  the  fixation  dressings  which  were  used. 
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The  patient  entered  the  Presbyterian  Hospital  August  i, 
1 92 1.  He  is  unable  to  extend  the  wrist  or  the  fingers  of  the 
right  side.  Pronation  and  supination  are  diminished  in  extent 
and  there  is  also  some  limitation  of  the  motions  of  the  fingers. 
Flexion  and  extension  at  the  elbow-joint  are  somewhat  impaired. 
The  extensor  group  of  muscles  of  the  forearm  is  greatly  atrophied. 

An  operation  was  performed  August  2.  The  scars  of  the  two 
preceding  operations  were  excised.  The  upper  segment  of  the 
musculospiral  nerve  was  found  embedded  in  a  rather  dense 
scar  and  some  callus.  The  branch  which  supplies  the  supinator 
longus  and  the  extensor  carpi  radialis  longior  was  found  intact. 
The  upper  segment  was  freed  back  into  the  musculospiral  groove 
and  was  traced  downward  into  the  antecubital  fossa,  where  the 
end  of  the  segment  with  a  large  neuroma  was  found.  The 
distal  segment  was  found  in  close  proximity.  The  ends  of  the 
segments  were  resected  and  an  end-to-end  suture  made,  the 
forearm  being  flexed  to  a  marked  degree.  The  soft  tissues  were 
sutured  after  the  sutured  nerve  had  been  placed  in  a  new  bed 
and  a  cast  applied.  This  cast  was  removed  after  some  seven 
weeks  and  gradual  extension  of  the  forearm  permitted.  Healing 
was  by  primary  intention.  There  were  very  definite  signs  of 
regeneration  within  six  months.  Improvement  in  function  of 
the  paralyzed  extensor  muscles  has  continued  and  the  patient 
has  now  returned  to  work. 

Case  IX..— Primary  paralysis  of  the  musculospiral  and  the 
median  nerves  of  the  left  arm.  Injured  hy  falling  timber.  Fracture 
of  the  lower  third  of  the  left  humerus.  The  branch  to  the  supinator 
longus  and  the  extensor  carpi  radialis  longior  were  not  affected. 
The  musculospiral  nerve  was  found  divided  in  the  antecubital  fossa. 
End-to-end  stiture  almost  four  years  after  the  accident.  The  median 
nerve  was  subsequently  explored  and  found  to  be  considerably  thick- 
ened just  above  the  elbow  and  embedded  in  a  scar.     Neurolysis. 

M.  T.  In  July,  191 7,  this  patient  was  struck  by  a  falling 
tree,  which  fractured  the  left  humerus  at  the  junction  of  the 
middle  and  the  lower  thirds.     An  immediate  wrist-drop  with 
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inability  to  extend  the  fingers  was  noted.  The  forearm  was 
dressed  in  extension  for  two  days  and  was  then  flexed  to  a  right 
angle.  At  this  time  the  skin  on  the  anterior  surface  of  the  arm 
low  down  was  broken.  The  lower  end  of  the  upper  fragment 
protruded  through  this  wound.  Three  weeks  later  an  operation 
was  performed  and  the  fragments  plated.  At  the  end  of  six 
weeks  the  cast  was  removed  and  massage  begun.  Since  the 
injury  there  has  been  an  area  of  anesthesia  over  the  dorsum  of 
the  thumb  and  the  first  two  fingers.  During  the  past  year  a 
prickly  sensation  has  been  noted  when  these  fingers  were  touched. 

This  patient  was  admitted  to  the  Presbyterian  Hospital  June 
II.  192 1.  An  examination  made  at  this  time  revealed  a  very 
decided  wrist-drop.  The  supinator  longus  and  extensor  carpi 
radialis  longior  were  intact,  and  when  an  attempt  was  made  to 
flex  the  forearm  these  muscles  contracted  powerfully.  The 
nerve  must,  therefore,  have  been  injured  below  the  point  at 
which  the  branch  supphing  these  muscles  is  given  ofif.  The 
muscles  supplied  by  the  median  nerve  are  paralyzed  and  atro- 
phic. There  is  an  area  of  anesthesia  corresponding  to  the  dis- 
tribution of  the  median  nerve,  fibrous  ankylosis  of  the  small 
joints  and  a  dark  reddish  discoloration  of  the  fingers. 

An  operation  was  performed,  a  diagnosis  of  combined  musculo- 
spiral  and  median  nerve  paralysis  having  been  made,  on  June 
13— four  years  after  the  injury.  As  the  nerve  to  the  brachio- 
radialis  and  extensor  carpi  radialis  longior  was  intact  the  incision 
was  made  over  the  lower  course  of  the  musculospiral  nerve, 
which  was  exposed  in  the  space  between  the  brachialis  anticus 
and  the  brachioradialis.  This  nerve  was  then  traced  into  the 
antecubital  fossa.  The  nerve  was  found  divided  and  a  large 
neuroma  found  on  the  distal  end  of  the  proximal  segment.  An 
end-to-end  suture  was  performed  after  the  segments  had  been 
mobilized  and  the  forearm  flexed. 

Case  'K..— Primary  paralysis  of  the  musculospiral  nerve. 
Fracture  at  the  junction  of  the  lower  and  the  middle  thirds  of  the 
humerus.     Debridement   of  the   wound   in   treating   the  fracture. 
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The  nerve  was  found  crushed.  Death  seventy-one  days  after  the 
injury  from  other  wounds.  The  nerve  was  found  embedded  in 
considerable  scar  and  callus  at  that  time.     (Phemister.) 

W.  C,  aged  seventy-one  years.  On  September  15,  1916,  the 
patient  sustained  a  compound  fracture  of  the  right  humerus 
at  the  junction  of  the  middle  and  lower  thirds.  He  entered  the 
Presbyterian  Hospital  on  the  same  day.  Immediate  paralysis 
of  the  musculospiral  nerve  was  noted.  When  debridement  was 
performed  the  musculospiral  nerve  was  found  crushed.  The 
patient  died  November  25  as  a  result  of  other  injuries,  and  the 
nerve  was  found  embedded  in  a  dense  scar  which  extended  over 
several  centimeters. 

Case  'Kl.— Primary  musculospiral  paralysis.  Fracture  of  the 
right  humerus  in  the  lower  third.  Repeated  operation  for  repair 
of  the  fracture,  which  finally  united.  Operation  subsequently 
upon  the  musculospiral,  which,  according  to  his  father's  state- 
ment, was  not  divided.  Operation  almost  four  years  after  the 
accident.  The  musculospiral  was  not  divided;  embedded  in  scar. 
Neurolysis.     N^o  improvement  to  date. 

W.  B.,  aged  thirteen  years.  In  191 7  this  patient  was  struck 
by  a  truck  and  the  right  humerus  was  fractured  in  the  lower 
third.  A  wrist-drop  was  noticed  a  few  days  after  the  accident. 
He  was  in  a  hospital  at  Vancouver,  B.  C,  for  about  one  year, 
during  which  time  several  operations  were  performed  upon  the 
fracture,  which  finally  united.  Subsequently  a,n  operation  was 
performed  upon  the  musculospiral  nerve  without  any  benefit. 
This  patient  entered  the  Presbyterian  Hospital  September  21, 
1921,  and  an  operation  was  performed  upon  the  musculospiral 
nerve  the  following  day.  An  incision  was  made  over  the  old 
scar  and  the  musculospiral  nerve  was  found  embedded  in  rather 
dense  scar  tissue.  It  was  traced  upward  into  the  groove  and 
downward  into  the  antecubital  fossa.  There  were  no  signs 
which  would  suggest  an  injury  high  up  on  the  inner  side  of  the 
arm,  and  the  nerve  was  not  exposed  at  this  point.  Direct 
stimulation    of    the   nerve   with    a    faradic    current    causes   no 
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response.     The  nerve  was  dissected  out  of  the  scar  tissue  sur- 
rounding it  and  placed  in  a  new  bed. 

An  examination  made  ]March  31.  1922,  six  months  after  the 
operation,  revealed  a  complete  paralysis  of  the  musculospiral 
nerve  and  marked  muscular  atrophy. 


Case  XI. 


Roentgen-ray  pictures  taken  at  the  time  of  the  last  examin- 
ation indicate  the  site  of  the  old  fracture. 

This  case  is  considered  one  of  primary  paralysis  due  to  injury 
of  the  nerve  by  displaced  bone  fragments.  Failure  of  recovery 
after  neurolysis  is  difficult  of  explanation. 
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Case  1^11. —Primary  musculospiral  and  ulnar  nerve  injury. 
Paralysis  of  the  left  musculospiral  and  ulnar  nerves  following 
attempts  at  reduction  of  a  supracondylar  fracture.  Consider- 
able manipulation  required  to  reduce  the  fracture.  Shortly  after 
manipulation  paralysis  was  noted.  Complete  recovery  five  months 
after  the  reduction.     (Phemister.) 


Case  XII. 


W.  P.,  aged  eleven  years.  October  14,  1922,  the  boy  fell 
from  a  bicycle,  fracturing  the  lower  end  of  the  left  humerus. 
Repeated  attempts  at  reduction  of  the  fracture  were  made  dur- 
ing the  next  three  davs.     These  were  unsuccessful.     The  patient 
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was  admitted  to  the  Presbyterian  Hospital  October  16,  pre- 
senting all  the  signs  of  a  supracondylar  fracture. 

x\n  operation  was  performed  the  same  day,  the  site  of  the 
fracture  being  exposed  by  a  lateral  incision.  After  considerable 
manipulation  of  the  fragments  a  good  reduction  was  obtained 
and  a  posterior  molded  splint  applied  with  the  arm  flexed  at 
right  angles.  The  next  day  a  wrist-drop  and  paralysis  of  the 
muscles  supplied  by  the  ulnar  nerve  were  noted.  Three  days 
later  sensation  over  the  area  supplied  by  the  ulnar  nerve  began 
to  return.  After  sLx  weeks  motion  began  to  return  gradually; 
at  the  end  of  five  months  both  nerves  had  completely  recov- 
ered. 

The  paralysis  in  this  case  is  primary,  affecting  both  the 
musculospiral  and  the  ulnar  nerves,  and  is  probably  due  to 
contusion  by  displaced  fragments  during  the  attempts  at 
reduction. 

Case  XIII.— Primary  paralysis  of  the  left  musculospiral  nerve. 
Supracondylar  fracture  with  marked  displacement  forward  and 
outward  of  the  lower  end  of  the  upper  fragment.  Operation  fifty- 
nine  days  after  the  injury.  Musculospiral  nerve  not  divided. 
Thickened  at  the  site  of  the  fracture  and  adherent  to  the  underlying 
bone.  Neurolysis.  Examined  two  months  after  operation. 
Marked  improvement  in  the  paralysis.     (Phemister.) 

J.  L.,  aged  eight  years.  April  14,  191 5,  the  child,  while  play- 
ing, fell  and  injured  the  left  elbow.  He  was  seen  soon  after- 
ward by  a  doctor,  who  applied  a  temporary  splint  and  sent  him 
to  the  Presbyterian  Hospital,  to  which  he  was  admitted  on  the 
same  day.  A  wrist-drop  was  observed  immediately  after  the 
injury.  A  roentgen-ray  examination  revealed  a  supracondylar 
fracture  of  the  left  humerus,  the  lower  end  of  the  upper  frag- 
ment being  displaced  forward  and  outward.  Two  days  after 
admission  the  child  was  anesthetized  and  the  fracture  reduced, 
the  forearm  being  dressed  in  extension.  Following  a  fluoro- 
scopic examination  on  the  second  day  some  deformity  which 
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remained  was  corrected.  Union  occurred  in  normal  time. 
The  boy  when  discharged  from  the  hospital  was  wearing  a  sling. 
Paralysis  of  the  musculospiral  nerve  was  still  present. 

Tune  2,  seven  weeks  after  the  injury,  the  patient  was  read- 
mitted to  the  hospital  and  an  exploratory  operation  was  per- 


Case  XIII. 


formed.  The  musculospiral  nerve  was  found  not  to  be  divided. 
It  was  considerably  thickened  and  adherent  to  the  bonevat 
the  site  of  the  fracture.     Neurolysis  was  performed. 

Two  months   after   the   operation   marked   improvement   of 
the    paralysis    was    noted. 
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Case  XIV.— Primary  right  median  nerve  paralysis.  Separa- 
tion of  the  lower  epiphysis  with  marked  anterior  displacement  of 
the  lower  end  of  the  upper  fragment.  The  nerce  surrounded  by 
the  scar  enlarged  and  indurated.  Funicidi  found  passing  through 
the  indurated  portion.  Midtiple  longitudinal  incisions  of  the 
epineurium.     Muscle  neurolysis.     Eighty-five  per  cent  recovery. 


Case  XIV.  —  Before  reduction. 


D.  F.,  aged  seven  years.  This  patient  fell  during  September, 
1920,  and  injured  the  right  elbow.  A  roentgen  ray  taken  at 
the  time  of  the  injury  revealed  a  separation  of  the  lower  epi- 
physis, which  was  successfully  reduced  after  several  attempts. 
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The  patient  complained  at  the  time  of  the  injury  of  numb- 
ness of  the  fingers  and  hand  over  the  distribution  of  the  median 
nerve  and  developed  an  atrophy  of  the  muscles  of  the  hand  sup- 
plied by  the  nerve  and  loss  of  function.  These  did  not  improve 
as  time  went  on. 


Case  XIV. — After  reduction  and  repair. 


The  patient  entered  the  Presbyterian  Hospital  April  19,  1921, 
at  which  time  he  could  not  properly  use  the  muscles  of  the  hand, 
apposition  of  the  thumb  being  lost  and  an  inability  to  flex  the 
index  finger  and  thumb  being  present.  Anesthesia  was  found 
over  the    thumb,   index   and   second   fingers.      When  pressure 
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was  made  over  the  median  nerve  at  the  site  of  the  fracture  the 
patient  had  a  pecuhar  sensation  over  the  area  of  the  hand  suppKed 
by  it.  The  nerve  felt  thickened  and  the  tissues  about  it  were 
indurated. 

Operation  performed  April  20,  1921,  seven  months  after  the 
injury.  A  longitudinal  incision,  live  inches  long,  was  made 
over  the  course  of  the  median  nerve  in  the  lower  part  of  the 
arm.  The  nerve  was  found  to  be  adherent  at  the  site  of  the 
fracture    to    the    surrounding    tissues.     The    adhesions    were 


Case  XIV.— Result  after  operation. 

especially  dense  over  the  lower  end  of  the  upper  fragment. 
The  nerve  is  thickened  and  indurated  at  this  point.  Longi- 
tudinal incisions  were  made  in  the  thickened  part  of  the  nerve, 
and  funiculi  which  passed  uninterruptedly  through  the  thick 
undivided  part  of  the  nerve  into  the  normal  lower  portion  were 
found.  As  these  funiculi  were  not  divided  it  was  thought  best 
to  free  the  nerve  and  to  displace  it  into  a  new  bed  free  of  scar 
tissue.  It  was  thought  that  the  funiculi  which  were  found  would 
conduct  impulses. 

A  letter  received  from  this  child's  father,  who  is  a  doctor, 
Am  Surg  33 
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April  15,   1922,  states  that  85  per  cent  of  normal  function  is 
now  present. 

Case  "KY.— Division  of  the  right  median  nerve  associated  with 
what  was  apparently  a  separation  of  the  lower  epiphysis  of  the 


Rcaion  of  <s/i  -fr-4ctvriS 
AfcJxfn  ^e.n.c/. 


Case  XV. 


Jiiimerns.  A  roentgen  ray  taken  just  before  the  operation  reveals 
a  good  reduction  of  the  fracture.  The  median  nerve  was  found 
divided  at  the  operation.  The  distal  end  of  the  proximal  segment 
of  the  nerve  had  been  drawn  into  tlic  line  of  fracture  between  the 
condyle  and   the  shaft.     Because  of  the  relation   of  the  median 
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neroe  to  the  epicondyle.  it  was  first  thought  to  he  the  ulnar  nerve. 
The  latter  was,  however,  exposed  in  normal  position  behind  the  epi- 
condyle. End-to-end  suture  perfortned  with  forearm  in  acute  flexion. 
B.  B..  aged  ten  years,  was  admitted  to  the  Presbyterian 
Hospital   May   8,    1922.     Operated   on   May    19.     Discharged 


Case  XV. 


from  the  hospital  ]May  28.  The  following  history  was  given: 
The  patient  fell  in  November.  1920.  and  injured  his  right  elbow. 
He  was  told  at  that  time  that  his  elbow  was  dislocated.  A 
roentgen-ray  picture  taken  subsequently  revealed  a  separation 
of  the  lower  epiphysis  of  the  right  humerus,  which  was  well 
reduced. 
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When  the  injury  was  received  the  boy  noticed  some  pain  in 
the  thumb.  Later  the  movements  in  the  thumb  were  consider- 
ably reduced.  Flexion  of  the  index  finger  could  not  be  accom- 
plished and  the  muscles  of  the  thenar  eminence  began  to  atrophy. 
There  is  a  scar  near  the  nail  on  the  flexor  surface  of  the  thumb 
which  has  apparently  resulted  from  an  injury  associated  with 
an  anesthesia  of  the  finger. 

The  patient  presents  the  typical  signs  and  symptoms  of  a 
median  nerve  paralysis. 

May  19,  1922,  an  operation  was  performed  and  the  median 
nerv^e  was  found  to  be  divided.  The  upper  segment  of  the 
nerv'e  could  be  traced  down  to  a  fracture  which  involved  the 
base  of  the  epicondyle.  The  distal  end  of  the  proximal  seg- 
ment was  caught  in  this  fracture,  and  because  of  the  relation  of 
this  nerve  to  the  epicondyle  it  was  thought  at  one  time  to  be 
the  ulnar  nerve,  which  was,  however,  later  exposed  behind  the 
epicondyle.  The  two  portions  of  the  median  nerve  were  then 
exposed  and  an  end-to-end  suture  performed,  after  the  forearm 
had  been  flexed  to  almost  a  right  angle.  The  median  nerve 
had  evidently  been  divided  at  the  time  of  the  injury  and  the 
distal  end  of  the  proximal  segment  had  been  caught  and  pulled 
into  the  line  of  fracture  when  the  reduction  had  been  made. 

Case  XMI.— Fracture  of  the  left  kmnerus.  Pain  noted  over 
the  distribution  of  the  median  nerve  immediately  after  tJie  injury. 
Symptoms  associated  with  the  nerve  injury  at  the  present  time 
are  pain  and  tenderness  over  the  distribution  of  the  median  nerve 
in  the  hand.  Atrophy  is  slight  and  might  be  accounted  for  by 
disuse  and  immobilization.  Median  nerve  distinctly  thickened  for 
a  distance  of  one  and  a  half  inches  at  the  site  of  the  fracture. 

B.  W.  G.,  aged  forty-one  years.  Fireman  by  occupation. 
Admitted  to  the  Presbyterian  Hospital  February  i,  1922. 
January  27,  191 9,  while  setting  a  brake  on  a  train,  the  patient 
was  thrown  off  the  car  onto  the  ground.  He  fell  ten  to  twelve 
feet.  The  patient  struck  the  ground  with  the  left  arm,  which 
received  the  full  weight  of  the  bod}-.     The  lower  end  of  the 
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humerus  was  fractured.  This  fracture,  as  shown  by  the  roent- 
ray,  was  a  T-fracture.  The  arm,  according  to  the  patient's 
statement,  was  dressed  in  acute  flexion.  The  patient  even  at 
the  present  time  complains  of  pain  in  the  elbow  and  hand  and 
also  of  pain  in  the  shoulder.     There  is  some  muscular  atrophy, 


Case  XVI. 

but  this  is  probably  no  more  marked  than  might  be  explained 
by  disuse  caused  by  the  pain  and  immobilization.  There  is 
some  atrophy  of  the  muscles  of  the  thenar  eminence,  but  the 
patient  flexes  his  index  hnger.  The  main  evidence  of  nerve 
injury  at  the  present  time  is  pain  over  the  distribution  of  the 


5i8  LEWIS,  miller:  peripheral  nerve  injuries 

median  nerve  in  the  hand  and  fingers;  the  pain  or  tenderness 
which  the  patient  complains  of  is  quite  considerable.  When 
the  median  nerve  is  palpated  in  the  lower  part  of  the  arm  at 
the  level  of  the  injury  it  is  found  to  be  distinctly  thickened. 
This  thickening  of  the  nerve  extends  for  at  least  one  and  a  half 
inches  along  the  nerve.  The  nerve  has  evidently  been  contused 
and  spontaneous  recovery  is  occurring. 

Case  XVII.— Reversed  Colles's  fracture  of  iJie  right  radius. 
Reduction  imperfect.  Permanent  anterior  displacement  of  the 
lower  fragment.  Onset  of  symptoms  eighteen  years  after  the 
accident,  hut  cJianges  in  the  nerve  were  quite  definitely  associated 
with  the  displacement  of  the  lower  fragment.     (Phemister.) 

Dr.  D.  C.  In  1899,  while  riding  horseback  in  Australia, 
the  patient  was  thrown  to  the  ground,  and  in  attempting  to 
break  the  fall  he  sustained  a  reversed  Colles's  fracture  of  the 
right  wrist.  This  was  not  properly  reduced  and  healing  occurred 
with  a  permanent  anterior  displacement  of  the  lower  fragment. 
In  191 7  (eighteen  years  after  the  injury)  he  first  noticed  symp- 
toms of  paresis  of  the  median  nerve.  In  1920  Dr.  Phemister 
found  an  atrophy  of  the  muscles  of  the  thenar  eminence  and 
moderate  hyperesthesia  over  the  distribution  of  the  median 
nerve.  This  condition  persisted  until  the  patient's  death,  in 
1922,  at  the  age  of  fifty-five  years. 

Case  XMIII.— Separation  of  the  upper  epiphysis  of  the  left 
humerus.  There  was  a  sharp  point  of  the  upper  end  of  the  lower 
fragment  over  which  the  brachial  artery  was  apparently  caught. 
When  reduced  the  artery  ivas  pulled  into  the  line  of  the  fracture. 
The  lower  part  of  the  brachial  plexus  rotated  180  degrees.  The 
ulnar  nerve,  caught  in  the  scar,  made  resection  with  end-to-end 
suture  necessary.  Neurolysis  of  the  median  nerve.  Eighty-five 
per  cent  recovery.  Some  of  the  disability  was  probably  due  to  the 
ischemia  associated  with  arterial  injury. 

M.  N.,  aged  fourteen  years.  In  the  fall  of  1919  the  boy  fell 
and    injured    the    left    humerus.     A   roentgen-ray   examination 
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revealed  an  oblique  fracture  of  the  upper  end  of  the  left  hum- 
erus which  involved  part  of  the  epiphysis.  The  point  of  the 
upper  end  of  the  lower  fragment  was  displaced  inward  and 
upward.  The  fracture  was  promptly  reduced,  but  soon  the 
patient  presented  all  the  symptoms  of  a  combined  median  and 
ulnar  nerve  palsy.  Several  weeks  elapsed  without  improve- 
ment. The  patient  was  admitted  to  the  Presbyterian  Hospital 
December  30.  1919.  On  the  following  day  an  operation  was 
performed.     The  incision  was  made  so  as  to  expose  the  lower 


Case  XVIII. 


part  of  the  brachial  plexus.  Considerable  scar  tissue  was 
encountered  as  the  dissection  proceeded.  As  the  lower  part  of 
the  brachial  artery  and  plexus  was  exposed  it  was  found  that 
the  brachial  artery  had  been  caught  over  the  sharp  upper  end 
of  the  lower  fragment.  When  the  fracture  was  reduced  the 
artery  had  been  pulled  into  the  line  of  fracture  below  which 
it  was  obliterated,  no  pulsation  being  felt.  The  ulnar  nerve 
was  also  displaced  and  embedded  in  a  dense  scar  at  this  level. 
It  was  necessary  to  divide  the  nerve  in  making  the  dissection 
and  an  end-to-end  suture  was  performed.     The  median  nerve 
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had  been  twisted  i8o  degrees,  so  that  the  outer  head  came  off 
on  the  inner  side  and  the  inner  on  the  outer  side,  the  anatomic 
position  being  reversed.  The  median  nerve  could  be  easily 
placed  in  its  proper  position. 

Some  degree  of  ischemic  palsy  might  be  suggested  in  this  case, 
but  the  signs  were  those  associated  with  a  nerve  rather  than 
with  a  bloodvessel  lesion. 

No  opportunity  has  been  had  to  examine  this  patient  recently, 
but  a  letter  states  that  there  has  been  a  great  improvement  in 
the  muscles  supplied  by  the  nerve  directly  involved. 

Case  ^IK.-- Fracture  of  the  right  radius  in  the  lower  fourth. 
Pain  and  numbness  noted  immediately  after  the  injury.  This 
fracture  was  associated  with  a  fracture  of  the  styloid  process  of 
the  ulna  and  a  dislocation  of  the  head  of  the  ulna.  An  operation 
was  performed  almost  three  years  after  the  injury.  The  idnar 
nerve  was  found  to  he  carried  to  the  hack  of  the  wrist  hy  the  head 
of  the  ulna .  Partial  resection  with  end-to-end  suture  was  necessary. 
Atrophy  still  marked  on  April  17,  1922.  Epicritic  sensation 
practically  restored  over  the  distrihution  of  the  uhiar  nerve.  There 
was  hut  little  disahility. 

B.  H.,  aged  thirty  years.  In  the  winter  of  1916,  while  play- 
ing basketball,  this  patient  fell  upon  the  outstretched  right 
hand  and  sustained  a  fracture  of  the  right  radius  about  two 
inches  above  the  articular  surface.  Immediately  after  the  injury 
he  noticed  pain  and  numbness  in  the  fourth  and  fifth  fingers 
and  the  ulnar  half  of  the  hand.  A  roentgen  ray  taken  at  this 
time  revealed  a  fracture  of  the  radius  one  and  a  half  inches 
above  the  joint  and  a  fracture  of  the  styloid  process  with  a  dis- 
location of  the  head  of  the  ulna.  The  fracture  was  reduced. 
This  patient  entered  the  Presbyterian  Hospital  December  16, 
1919.  The  right  hand  presented  all  the  changes  associated  with 
a  paralysis  of  the  ulnar  nerve. 

An  operation  was  performed  December  19,  almost  four  years 
after  the  injury.  An  incision  was  made  over  the  course  of  the 
ulnar  nerve  just  above  the  wrist-joint  and  prolonged  upward. 
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The  nerve  was  exposed,  and  when  traced  downward  it  was 
found  that  the  nerve  had  apparently  been  caught  behind  the 
head  of  the  ulna,  when  it  was  reduced  and  carried  out  to  the 
back  of  the  wrist.  Lower  down  it  passed  from  behind  the  head 
of  the  ulna  into  the  hand. 


Case  XIX. 

When  the  nerve  was  dissected  free  it  was  found  that  two 
funiculi  were  intact.  Therefore  but  a  partial  resection  of  the 
nerve  followed  by  end-to-end  suture  was  resorted  to  after  the 
nerve  was  repaired.  The  soft  tissues  were  closed  by  layer 
suture,  the  nerve  being  placed  in  a  new  bed. 

An  examination,  made  April  17,  1922,  revealed  considerable 
atrophy  of  the  muscles  supplied  by  the  ulnar  nerve.  There  is 
considerable  power  of  adduction  and  abduction  of  the  fingers. 
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Sensation  is  practically  restored  over  the  area  of  distribution 
of  the  ulnar  nerve.  There  has  been  considerable  improvement 
in  the  muscles  of  the  hand  since  the  suture.  There  is  very 
little  if  any  disability. 


Case  XIX. 

Case  X.^.— Division  of  the  right  ulnar  nerve  just  above  the 
wrist,  the  nerve  being  divided  by  the  lower  end  of  the  upper  frag- 
ment of  the  radius,  which  was  driven  througli  the  soft  tissues  of  the 
anterior  surface  of  the  forearm.  Infection  with  sequestration  of 
the  lower  part  of  the  radius.  Removal  of  the  sequestrum  with 
immediate  insertion  of  a  bone  transplant  in  the  infected  field. 
Rapid  healing  with  growth  of  the  transplant.  Secondary  nerve 
suture  eight  months  after  the  accident,  with  but  little  return  of 
function,  but  no  great  disability. 

R.  W.,  aged  twelve  years,  was  admitted  to  the  Presbyterian 
Hospital  November  i8,  1914.  October  20,  1914,  he  fell  from 
a  tree  a  distance  of  seventeen  feet,  receiving  the  full  force  of 
the  fall  upon  the  right  hand.  He  sustained  a  compound  fract- 
ure through  the  lower  epiphysis  of  the  radius,  the  lower  end 
of  the  upper  fragment  of  which  was  forced  through  the  soft 
tissues  of  the  anterior  surface  of  the  forearm.  The  fracture 
became  infected  and  one  week  later  drainage  was  established. 

The  fracture  was  badly  infected  and  a  large  sequestrum  was 
found— this  was  formed  by  the  lower  half  of  the  shaft  of  the 
radius. 
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An  examination  made  at  the  time  of  admission  revealed  the 
signs  and  symptoms  associated  with  an  ulnar  nerve  palsy. 

An  operation  was  performed  November  19,  1922,  when  the 
sequestrum  was  removed  and  the  sinuses  leading  down  to  it 
opened.  A  transplant  removed  from  the  tibia  at  this  time 
was  inserted  into  the  infected  field.  Heahng  occurred  rapidly, 
the  bone  transplant  remaining  in  situ. 

Some  seven  months  after  the  operation  above  described  the 
patient  returned  to  the  hospital  for  nerve  suture.  The  ulnar 
nerve  when  exposed  was  found  to  be  divided  just  above  the 
wrist.  Evidently  the  nerve  had  been  divided  by  the  lower 
end  of  the  upper  fragment  of  the  radius  when  it  had  been  forced 
through  the  soft  tissues. 

The  lower  epiphysis  had  been  destroyed  and  consequently 
the  growth  of  the  radius  has  been  considerably  retarded.  The 
function  of  the  muscles  supplied  by  the  ulnar  nerve  has  ne\'er 
completely  returned,  but  the  disability  associated  with  the 
paralysis  is  not  great. 

Case  ^'Kl.— Fracture  of  the  loiver  end  of  the  right  humerus 
when  seven  years  of  age.  Development  of  cubitus  valgus.  Noticed 
tingling  over  the  ulnar  distribution  when  twenty-nine  years  of  age. 
Spasm  of  muscles  of  hypothenar  e?ninence.  Atrophy  of  the  inter- 
ossei  muscles.  The  ulnar  nerve  placed  and  fixed  in  a  groove  made 
behind  the  internal  epicondyle.     Recovery.     (Rowan.) 

H.  E.,  aged  thirty- two  years.  At  the  age  of  seven  years  the 
patient  fell  and  injured  the  right  elbow-joint.  A  dressing  was 
applied.  The  character  of  the  dressing  was  unknown,  and  the 
fracture  which  we  now  know  to  have  been  present  healed  rapidly 
but  with  a  slight  deformity— a  cubitus  valgus  developing. 
This  deformity  gave  rise  to  no  trouble.  When  the  patient  was 
twenty-nine  years  of  age— without  an  injury  or  apparent  cause 
—he  began  to  notice  tingling  and  numbness  along  the  ulnar  side 
of  the  little  finger  and  the  ulnar  border  of  the  hand.  This  at 
first  was  relieved  somewhat  by  massage.  After  three  months 
this  sensation  was  no  longer  relieved  by  massage  and  the  area 
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affected  became  quite  numb.  A  gradual  but  progressive  atrophy 
of  the  interossei  muscles  and  those  of  the  hypothenar  eminence 
developed.  The  symptoms  shortly  after  appearing  were  aggra- 
vated by  an  injury  in  a  railroad  wreck.  The  patient  also  com- 
plained of  a  rather  frequent  spasm  of  the  interossei  muscles^ 
causing  abduction  of  the  fingers. 


Case  XXI. 


He  was  admitted  to  the  Presbyterian  Hospital  November  22, 
1 9 10.  The  patient  presented  all  of  the  classic  signs  and  symp- 
toms of  an  ulnar  nerve  paralysis  associated  with  marked  mus- 
cular atrophy.  The  ulnar  nerve  when  exposed  was  found  to  be 
considerably  flattened  as  a  result  of  displacement  from  its 
groove  and  long-continued  stretching  over  the  internal  epi- 
condyle.  The  groove  was  very  shallow.  The  nerve  was  freed 
and  placed  in  a  groove  made  by  chiseling  out  a  wedge-shaped 
piece  of  bone  after  the  periosteum  was  reflected.     The  tissues 
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were    then    sutured   over    the   nerve    to   prevent    displacement 
again. 

This  patient  was  examined  April  18,  1922.  There  has  been 
practically  a  complete  restoration  of  the  function  of  the  muscles 
of  the  hand.  The  patient  uses  it  as  well  as  the  other,  but  it 
tires  somewhat  more  easily. 

Case  X.^11.— I njicry  of  the  left  elbow  when  seven  years  of  age. 
Ulnar  nerve  paralysis  began  when  he  was  thirty  years  of  age. 
Roentgcn-ray  examination  revealed  an  ununited  fracture  of  the 
e.xternal  condyle,  two  fragments  being  displaced  anteriorly.  Xo 
operation.     The  symptoms  persisted.     (Phemister.) 

J.  ]McA..  aged  fifty  years.  At  the  age  of  seven  years  this 
patient  fell  and  injured  his  left  elbow.  He  recovered  from  this 
injury  and  had  no  further  trouble  until  he  was  thirty  years  of 
age,  when  the  signs  of  ulnar-nerve  paralysis  began  to  develop. 
He  was  examined  by  Dr.  Phemister  some  time  after  this,  when 
all  the  signs  and  symptoms  of  ulnar-nerve  palsy  were  noted. 
A  roentgen  ray  taken  at  that  time  revealed  an  ununited  fracture 
of  the  external  condyle,  two  fragments  being  placed  anteriorly. 
These  two  fragments  could  be  easily  palpated.  Xo  operation 
was  performed  and  the  symptoms  persisted  until  the  patient's 
death. 

Case  ^'Klll.— Fracture  of  the  left  elbow  when  four  years  of  age. 
Symptoms  developed  when  thirty-tJiree  years  of  age.  Noticed  when 
playing  golf.  Patient  tmable  to  hold  the  tip  of  the  thumb  against 
the  club.  The  ulnar  nerve  when  exposed  presented  fusiform 
enlargement.     Pain  subsided  one  year  after  operation.     (Davis.) 

H.  J.,  aged  forty- two  years.  When  four  years  old  the  patient 
sustained  a  fracture  of  the  left  elbow.  After  recovering  from 
this  he  had  no  trouble  with  the  arm,  except  an  occasional  cramp, 
until  about  two  and  a  half  years  ago  (thirt}'-five  years  after  the 
injury).  Then  he  observed  that  it  became  necessary  for  him 
when  playing  golf  to  hold  the  tip  of  his  thumb  tightly  against 
the  club  in  order  to  maintain  his  grip.     Later  on  the  grip  became 
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weaker  and  he  noticed  a  wasting  of  the  muscles  of  the  hand 
supplied  by  the  ulnar  nerve.  Pain  along  the  ring  and  little 
linger  and  ulnar  side  of  the  hand  has  become  almost  constant. 
A  roentgen  ray  taken  at  about  the  time  of  the  onset  of  his 
symptoms  revealed  an  ununited  fracture  of  the  external  condyle 
and  a  marked  cubitus  valgus. 


Case  XXIII. 


The  patient  entered  the  Presbyterian  Hospital  March  8, 
1 91 9.  There  was  a  definite  cubitus  valgus  and  all  the  signs 
of  an  ulnar-nerve  palsy  with  marked  muscular  atrophy.  An 
operation  was  performed  March  9,  191 9.  The  ulnar  nerve 
when  exposed  was  found  to  have  a  fusiform  enlargement  and  was 
adherent  to  the  surrounding  structures.  The  nerve  was  freed 
and  the  sheath  incised. 

An  examination  made  April  5,  1922  (three  years  after  opera- 
tion),  reveals   a   typical    ulnar   nerve   paralysis.     The   patient 


LEWIS,  miller:  peripheral  nerve  injuries  527 

states  that  about  one  year  after  the  operation  the  pain  com- 
menced to  subside  and  at  present  he  is  free  from  discomfort. 
There  is  a  tinghng  sensation  along  the  little  finger  when  touched, 
but  the  sensation  over  the  ring  finger  has  returned  to  normal. 

Case  XXIY.— Fracture  of  the  left  elbow  -when  four  years  of 
age.  Began  violin  lessons  at  eight  years.  He  found  that  he  grasped 
the  violin  with  difficulty  and  could  not  bring  his  fingers  to  hear 
readily  upon  the  strings.  Gradually  increasing  disability.  Opera- 
tion advised. 

W.  J.,  aged  twenty-four  years.  When  four  years  of  age  this 
patient  fell  from  a  considerable  height  upon  some  rocks,  strik- 
ing upon  the  left  elbow.  The  fracture  was  dressed,  but  when 
the  splints  were  removed  it  was  noted  that  the  arm  was  crooked. 

Three  years  after  the  injury  a  decided  drooping  of  the  left 
shoulder  was  noted.  Under  treatment  and  because  of  effort  on 
the  part  of  the  patient  this  drooping  of  the  shoulder  was  gradually 
overcome. 

At  the  age  of  eight  years  the  patient  began  to  take  violin 
lessons.  Then  it  was  found  that  supination  of  the  left  forearm 
was  so  limited  that  he  could  with  difiiculty  grasp  the  violin 
and  bring  the  fingers  to  bear  upon  the  strings,  and  that  the 
fourth  finger  was  of  no  use  at  all,  since  he  could  not  press  hard 
enough  with  it  or  place  it  upon  any  of  the  strings  but  the  first. 
After  much  practice  the  patient  achieved  some  success  and 
played  frequently  until  he  went  into  the  army  in  December, 
1 91 7.  Since  his  discharge  from  the  army  he  has  been  unable 
to  play  without  straining  severely  the  hand  and  elbow. 

The  elbow  caused  but  little,  if  any,  inconvenience.  The 
patient  played  football  while  in  the  high  school  and  university 
and  cannot  recall  any  injury.  However,  he  always  protected 
the  point  of  the  elbow  very  carefully,  for  it  is,  according  to  him, 
all  "crazy  bone,"  a  slight  blow  paralyzing  the  hand  from  fifteen 
to  twenty  minutes.  If  the  elbow  is  flexed  for  any  length  of 
time  while  sleeping,  reading,  carrying  the  hand  in  his  pocket 
or  leaning  upon  a  desk  the  hand  becomes  quite  cold  and  numb. 
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This  is  remedied  by  rather  brisk  massage.  He  can  Hft  and 
carry  considerable  weight,  but  too  long  a  strain  makes  the 
joint  ache.  Most  of  the  strain  falls  upon  the  hand,  especially 
upon  the  middle  finger,  which  does  the  gripping,  the  third  and 
fourth  fingers  being  useless. 


C.\sE  XXIV. 

The  left  hand  measures  six  and  a  half  inches  in  circumference 
at  its  broadest  part,  the  right  nine  inches.  The  patient  cannot 
abduct  the  fingers  of  the  left  hand  and  can  just  barely  approxi- 
mate the  tips  of  the  thumb  and  fourth  finger.  The  fourth 
finger  and  ulnar  side  of  the  hand  are  always  cold,  and  frequently, 
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when  the  weather  is  raw  and  cold,  the  entire  hand  becomes 
blue. 

He  cannot  turn  his  hand  over  far  enough  to  pick  a  dish  off 
a  table  nor  can  he  hold  anything  more  than  a  light  plate  when 
his  fingers  are  in  this  position.  He  cannot  cup  the  palm  of  the 
hand,  the  fourth  finger  and  ulnar  side  of  the  hand  remaining 
inactive. 

The  patient  believes  that  the  hand  is  growing  gradually  but 
continuously  worse.  It  tires  more  easily,  is  weaker,  and  the 
times  when  it  becomes  numb  and  painful  are  more  frequent 
and  longer. 

Case  XXY.— Fracture  of  the  lower  end  of  the  left  humerus  when 
ten  years  of  age.  T-fracture  according  to  the  statement  of  the 
surgeon.  Several  small  fragfnents  of  hone  discharged.  Another 
fracture  when  eighteen  years  of  age,  the  character  not  known. 
Gunstock  deformity.  Onset  of  symptoms  when  thirty-three  years 
of  age.     (Phemister.) 

The  patient  sustained  a  fracture  of  the  lower  end  of  the 
humerus  when  ten  years  of  age.  The  surgeon  called  at  this 
time  spoke  of  it  as  a  T-fracture.  The  fracture  was  a  compound 
one,  and  it  was  at  least  six  weeks  before  the  wound  in  the  soft 
tissues  had  healed.  Several  small  fragments  of  bone  were  dis- 
charged from  the  wound  in  the  soft  tissues.  Considerable 
limitation  of  motion  of  the  joint  followed  this  fracture.  Another 
fracture  occurred  when  the  patient  was  eighteen  years  of  age. 
No  roentgen  ray  was  taken  at  this  time,  and  the  statements  as 
to  the  character  of  the  fracture  are  indefinite.  A  decided  gun- 
stock  deformity  is  present. 

The  patient  states  that  he  never  had  any  pain  or  disturb- 
ance of  sensation  until  he  was  thirty-three  years  of  age.  He 
first  noticed  pain  along  the  distribution  of  the  ulnar  nerve  after 
he  had  become  a  medical  student  and  had  commenced  to  dissect. 
The  pain  began  after  the  arm  had  been  held  in  a  half-flexed 
position  for  some  time.     Some  eighteen  months  after  pain  was 

Am  Surg  34 


530 


LEWIS,  miller:  peripheral  nerve  injuries 


noted  disturbance  of  sensation  over  the  ulnar  side  of  the  hand 
appeared.  At  the  present  time  there  is  partial  anesthesia  and 
loss  of  sensation  over  the  ulnar  side  of  the  hand,  the  little  finger 
and  exactly  one-half  of  the  ring  finger.     The  motor  power  of 


Case  XXV. 


the  muscles  supplied  by  the  ulnar  nerve  is,  according  to  the 
patient's  statement,  almost  unimpaired.  The  adductor  pollicis 
and  the  interossei  muscles  are  atrophied.  When  palpated 
behind  the  internal  epicondyle  the  ulnar  nerve  is  found  to  be 
thickened. 
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A  roentgen  ray  taken  in  INIarch.  1920.  reveals  an  old  fracture 
which  involves  the  capitellum  and  the  trochlea.  Both  con- 
dyles appear  to  be  ununited.  Two  small  fragments  are  found 
in  the  region  of  the  olecranon  process. 


Case  XXVI. 


Case  XXXI.— Fracture  of  the  rim  of  the  acetabulum  nith 
posterior  dislocation  of  the  head  of  the  femur.  Immediate  signs 
of  sciatic  injury.  Later  paralysis  almost  entirely  limited  to  the 
external  popliteal  nerve.     Reduction  of  dislocation.     (Phemister.) 

R.  F.,  aged  twenty-four  years.  This  patient  was  injured 
July  27,  1 92 1,  while  driving  a  racing  automobile.  He  was 
taken  at  once  to  a  hospital  and  a  dislocation  of  the  hip  was 
reduced  under  an  anesthetic.  Buck's  extension  was  applied 
for  three  weeks  and  then  he  went  home.  He  remained  in  bed 
for  six  weeks,  the  thigh  gradually  becoming  more  flexed. 
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Immediately  after  the  injury  the  patient  noted  numbness  of 
the  foot  and  leg  and  inability  to  flex  the  foot  dorsalward  and 
to  extend  the  toes.  He  states  that  four  weeks  after  the  injury 
he  regained  power  over  the  toes.  While  the  anesthesia  over 
the  outer  side  of  the  leg  and  the  foot  has  decreased  there  is  still 
a  very  definite  and  rather  extensive  anesthesia  and  a  foot-drop. 
There  is  a  very  decided  atrophy  of  the  muscles  in  the  leg. 

A  roentgen  ray  made  when  the  patient  entered  the  hospital 
revealed  a  fracture  of  the  rim  of  the  acetabulum  above  and 
posteriorly  and  a  fracture  dislocation  of  the  head  of  the 
femur. 

Operation  performed  February  ii,  1922  (eight  months  after 
the  injury).  The  hip-joint  was  exposed  by  a  posterior  incision 
and  the  sciatic  nerve  was  first  exposed  just  below  the  piriformis 
muscle  and  a  considerable  distance  of  it  examined.  It  presented 
no  evidence  of  an  injury  and  was  not  included  in  callus  or  hooked 
over  the  neck  of  the  femur.  The  head  of  the  femur  was  reduced 
after  the  new  bone  in  the  acetabulum,  which  had  formed  in 
the  repair  of  the  fracture,  had  been  removed. 

No  definite  improvement  of  the  anesthesia  or  paralysis  has 
been  noted  up  to  the  present  time.  Not  enough  time  has 
elapsed  to  permit  of  much  improvement. 

Case  XXVII.— Compound  fracture  of  both  bones  of  the  leg. 
Wound  in  the  soft  tissues  over  the  tibia.  Injury  of  the  external 
popliteal  nerve.  Comminution  of  the  fibula.  Outcome  unknown 
because  the  injury  is  so  recent.     (Graham.) 

L.  J.,  aged  fifty-six  years.  On  December  28,  192 1,  this  patient 
sustained  a  compound  fracture  of  the  upper  third  of  the  left 
leg,  an  oil  barrel  exploding.  The  patient  was  brought  at  once 
to  the  Presbyterian  Hospital.  A  roentgen  ray  taken  at  that 
time  revealed  a  transverse  comminuted  fracture  of  the  tibia 
about  four  inches  below  the  knee-joint  and  a  comminuted 
fracture  of  the  fibula  just  below  the  head.  The  fracture  was 
reduced  and  a  molded  plaster-of-Paris  splint  applied.     January 
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7,  when  the  cast  was  removed  to  dress  the  wound,  it  was  found 
that  the  toes  could  not  be  extended  and  that  a  foot-drop  was 
present.  The  fracture  united  in  normal  time  and  the  patient 
was  discharged  from  the  hospital  at  the  end  of  three  months. 
At  the  time  of  discharge  the  paralysis  was  still  present,  no 
improvement  having  occurred.  Tingling  sensations  were  felt 
over  the  front  of  both  the  leg  and  foot. 


Case  XXVII. 


Case  XXYIIL—Separaiion  of  tlic  lou'er  epiphysis  of  the  right 
femur  with  anterior  displacement.  External  popliteal  nerve 
evidently  stretched  and  divided  over  the  lower  end  of  the  upper 
fragment.  End-to-end  suture  of  resected  end  of  the  external  pop- 
liteal nerve.     No  improvement. 
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In  May,  191 5,  this  child  sustained  a  compound  fracture  of 
the  lower  third  of  the  right  femur.  This  fracture  was  a  sepa- 
ration of  the  lower  epiphysis  with  an  anterior  displacement. 
The  fracture  was  reduced  at  once,  but  some  overriding  occurred. 
This  overriding  was  apparently  due  to  insufficient  immobiliza- 
tion, although  a  cast  was  applied  and  not  removed  until  after 
twelve  weeks.  It  was  noted  soon  after  the  fracture  that  the 
boy  could  not  flex  the  foot  dor^alward  or  extend  the  toes. 


Case  XXVIII. 


He  entered  the  Presbyterian  Hospital  October  10,  191 6,  pre- 
senting all  the  signs  and  symptoms  of  a  paralysis  of  the  external 
popliteal  nerve.  An  operation  was  performed  October  11 
(seventeen  months  after  the  injury).  An  incision  was  made 
over  the  course  of  the  external  popliteal  nerve,  which  was  found 
embedded  in  scar  tissue  for  a  distance  of  3  cm.  The  two  seg- 
ments of  the  nerve  were  connected  by  a  strand  of  connective 
tissue  which  contained  apparently  no  funiculi.     It  corresponded 
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in  appearance  to  nerves  which  have  been  injured  subcutaneously 
by  stretching.  In  some  such  cases  the  injury  to  the  funiculi 
is  very  extensive,  extending  over  some  distance.  The  nerve 
ends  were  resected  until  healthy  funiculi  were  exposed  and 
an  end-to-end  suture  was  then  performed.  This  suture  could 
be  easily  made. 

A  letter  received  April  15,  1922,  states  that  there  has  been 
no  improvement  in  the  muscles  supplied  by  the  external  popliteal 
nerve. 

Case  XXIX.— Fracture  of  the  pelvis  with  apparent  injury  of 
the  lumbosacral  cord,  associated  with  severe  pain  radiating  into 
both  lower  extremities,  especially  into  the  left.  Pain  very  severe, 
lasting,  with  gradually  lessening  intensity,  for  over  four  weeks. 
No  motor  paralysis.  Pelvis  fractured  in  five  places.  Bladder 
drained.     (Phemister.) 

G.  J.  R.,  aged  twenty-eight  years,  was  injured  on  the  night 
of  July  7.  1 91 6,  when  he  was  thrown  out  of  an  automobile  and 
pinned  down  when  the  machine  turned  over.  The  next  morning 
he  passed  clear  urine.  When  admitted  to  the  hospital,  the 
same  day,  he  was  catheterized,  clear  urine  followed  by  free 
blood  and  clots  being  obtained.  The  patient  at  this  time  com- 
plained of  severe  pain  in  the  left  leg,  which  was  aggravated 
when  pressure  was  made  over  the  trochanter. 

An  operation  was  performed  July  8,  and  the  bladder  was 
opened  through  the  space  of  Retzius.  Bloody  urine  was 
obtained.  A  fracture  was  found  on  each  side  of  the  symphysis 
and  two  small  fragments  of  bone  were  removed.  The  bladder 
was  drained.  During  the  entire  stay  at  the  hospital  (twenty- 
six  days)  the  patient  complained  almost  constantly  of  severe 
pain  in  both  legs,  especially  in  the  left.  A  roentgen-ray  picture 
revealed  that  the  pelvis  had  been  fractured  in  five  places. 

It  is  impossible  to  determine  the  frequency  with  which  fract- 
ures are  complicated  by  nerve  injuries.     Including  the  cases 
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reported  by  us  we  can  find  239  in  which  the  fractures  have  the 
following  distribution: 

Humerus 210 

Radius  and  ulna  .      .            14 

Radius 9 

Clavicle 7 

Femur 5 

Tibia  and  fibula 3 

Pelvis 2 

Ulna I 

Tibia i 

Fibula I 

Total  number  of  fractures 253 

Some  of  the  fractures  were  multiple,  but  one  nerve  injury 
complicating  the  multiple  fractures. 

Of  these  253  fractures  the  majority  were  simple,  the  nerve 
injury  being  the  direct  result  of  the  fracture  and  not  one  due 
to  the  action  of  the  vulnerating  force  upon  the  nerve. 

Type  of  fracture: 

Simple 180 

Compound 38 

Type  not  recorded 35 


'>?': 


DO 

The  following  table  indicates  the  location  of  the  fracture  asso- 
ciated most  frequently  with  nerve  injury: 

Humerus 210 

Lower  third 113  (53.8  per  cent) 

Supracondylar 41 

Shaft 25 

External  condyle 25 

Internal  condyle 16 

Separation  of  epiphysis 6 

Middle  third 52   (27.4  per  cent) 

Upper  third 9  (  4.2  per  cent) 

Level  not  recorded 36 
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Bones  of  the  forearm 24 

Upper  third 7  (29. 15  per  cent) 

Lower  third 5 

Middle  third i 

Level  not  recorded 11 

Femur 5 

Lower  third 4  (80.00  per  cent) 

Upper  third  .      .      .      '. i 

Bones  of  the  leg 5 

Upper  third 3 

Level  not  recorded 2 

The  following  table  indicates  the  relation  between  the  nerve 
injured  and  the  location  of  the  fracture: 

Musculospiral  ner\-e  injury 136 

Humerus — Middle  third  fracture        ....        50  (36.0  per  cent) 

Lower  third  fracture 44  (32.0  per  cent) 

Supracondylar    ....        22 

wShaft 19 

Separation  of  epiphysis       .  2 

Intra-articular    ....  i 

Upper  third  fracture 7(5-0  per  cent) 

Level  not  recorded 35 

Ulnar  nerve  injuries 62 

Humerus — Lower  third  fracture 55   (88.7  per  cent) 

External  condyle  ...  24 
Internal  condyle  ...  10 
Supracondylar    ....  7 

Separation  of  epiphysis  •  •  3 
Both  external  and  internal 

condyles 3 

Position  not  recorded    .      .  8 

Radius,  upper  third 2 

Both  bones  of  forearm 2 

Ulna,  middle  third I 

Ulna,  lower  third i 

Median  nerve  injuries 15 

Humerus,  lower  third 11  (73-3  per  cent) 

Radius,  upper  third 2 

Radius,  lower  third 2 

Brachial  plexus  injuries 7 

Clavicle 6  (85.0  per  cent) 

Humerus,  upper  third i 
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External  popliteal  injuries 8 

Femur 4 

Fibula  upper  third 2 

Tibia  upper  third i 

Both  bones  of  leg i 

Median  and  ulnar  nerve  injuries 2 

Both  fractures  of  the  humerus,  middle  third 
Radial  and  ulnar  nerve  injuries i 

Supracondylar  fracture  of  the  humerus 
Radial,  median  and  ulnar  nerve  injuries        ....  I 

Supracondylar  fracture  of  the  humerus 
Sacral  plexus  injury I 

Fracture  of  the  pelvis  in  the  region  of  the  sacro- 
iliac joint 
Anterior  crural  injury i 

Fracture  of  the  femur,  upper  third 
Sciatic  injury i 

Fracture  of  the  rim  of  the  acetabulum  posteriorly 
Anterior  tibial  injury i 

Fracture  of  both  bones  of  the  leg,  upper  third 
Musculocutaneous  of  the  leg I 

Fracture  ot  both  bones  of  the  leg,  upper  third 

It  has  been  customary  to  divide  the  nerve  injuries  associated 
with  fractures  into  the  primary  and  secondary  cases.  In  the 
primary  the  symptoms  associated  with  the  injury  occur  at  the 
time  of  the  fracture  or  soon  after,  while  in  the  secondary  the 
symptoms  develop  some  time  after  the  fracture  occurred  and 
may  develop  slowly.  In  some  of  the  cases  which  we  have  seen 
it  has  been  impossible  to  determine,  from  the  history  which 
could  be  elicited,  when  the  symptoms  associated  with  the  nerve 
injury  developed,  for  the  symptoms  (which  undoubtedly  had 
been  present  in  many  cases  from  the  time  of  the  injury)  were 
first  noted  when  the  dressing  was  changed  some  days  later. 

The  necessity  of  more  complete  examinations  of  fractures 
must  be  emphasized,  for  complicating  lesions  are  often  over- 
looked, and  facts  which  are  of  importance  in  determining  the 
prognosis  and  treatment  to  be  employed  are  not  elicited. 

Of  the  239  cases  analyzed  by  us  the  following  figures  indicate 
the  relative  frequency  of  the  onset  of  the  paralysis: 

Primary 60  (25 .  i  per  cent) 

Secondary 99  (41.4  per  cent) 

Late 52  (21.7  per  cent) 

Not  recorded 28 
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The  probabilities  are  that  many  of  the  so-called  secondary 
paralyses  should  be  grouped  with  the  primary,  the  paralysis 
having  not  been  discovered  when  the  first  examination  was 
made,  but  being  noted  when  the  cast  or  dressing  was  changed 
later.  Statistics  dealing  with  the  time  of  onset  of  the  paralysis 
will  always,  as  stated  above,  be  inaccurate  until  more  careful 
examination  of  fractures  are  made  and  the  possibility  of  nerve 
and  vessel  injuries  kept  in  mind. 

The  nerves  involved  in  the  primary  injuries,  the  treatment 
employed,  the  pathological  changes  in  the  injured  nerve  and  the 
end-results  are  indicated  by  the  following  tables : 

PRIMARY   PARALYSES,    6o   CASES 

(a)  Xerves  involved: 

Musculospiral 44  (73.3  per  cent) 

Ulnar 5 

Median 3 

Radial  and  ulnar I 

Radial  and  median i 

Median  and  ulnar i 

External  popliteal 3 

Sciatic I 

Sacral  plexus i 

60 

(6)  Treatment: 

Cases  operated  upon 38  (63 .  o  per  cent) 

Cases  not  operated  upon 16  (28.0  per  cent) 

Amputations i 

Not  recorded 5 

(c)   Pathological  findings  in  cases  operated  upon: 
Anatomical  division  of  aflFected  nerve — 

Radial 13 

Median 2 

Ulnar 2  (28.3  per  cent) 

In  the  middle  third  of  the  humerus  ....  6 

In  the  lower  third  of  the  humerus     ....  4 

In  the  upper  third  of  the  humerus    ....  i 

Location  not  recorded 4 

Nerve  caught  at  the  end  of  the  displaced  fragment 

of  bone 14  (23.3  per  cent) 

Nerve  interposed  between  the  fragments   ...  6 

Nerve  embedded  in  scar  and  callus       ....  i 
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(d)  End-result  in  relation  to  the  treatment : 
1 6  cases  not  operated  upon : 

Completely  recovered 12   (75.0  per  cent) 

Partially  recovered 2 

Result  not  recorded 2 

36  cases  operated  upon : 

2T,  operated  upon  within  six  months: 

Completely  recovered 16  (66.0  per  cent) 

Partially  recovered 4 

End  result  not  recorded 3 

3  operated  upon  between  six  months  and  i  year: 

Completely  recovered 2 

Partially  recovered i 

I  operated  upon   between  one  and   two  years: 

Completely  recovered i 

I  operated  upon  between  two  and  three  years: 

Completely  recovered i 

4  operated  upon  three  years  after  injury: 

Partially  recovered i 

Not  improved 3 

4  cases  in   which  interval   between   operation 
and  injury  was  not  recorded: 

Completely  recovered i 

Partially  recovered 3 

(e)   Type  of  operation : 

Of  the  36  cases  operated  upon,  recorded  above, 
neurolysis  was  performed  in  24  (66f  percent)  and 
end-to-end  suture  of  the  divided  nerve  in  12  cases 
(333  P^r  cent).  Resection  of  the  humerus  was 
resorted  to  in  5  of  these  12  cases  in  order  that 
the  ends  of  the  nerves  might  be  approximated. 

The  following  data  were  found  in  the  analysis  of  99  cases  of 
secondary  paralysis: 

(a)   Nerves  involved: 

Musculospiral 69  (69.6  per  cent) 

Median 11 

Ulnar 7 

Brachial  plexus 6 

External  popliteal 3 

Radial  and  median i 

Radial,  median  and  ulnar i 

Anterior  tibial  and  musculocutaneous  ....  I 

99 
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■(&)   Time  paralysis  was  first  observed: 

After  removal  of  the  splint 28  (28 . 2  per  cent) 

During  course  of  bone  repair 59  (59 . 5  per  cent) 

After  union  of  the  fracture 12 

In  2  cases  where  the  paralysis  was  noted  after  re- 
moval of  the  splint  the  nerve  was  found  at  oper- 
ation anatomically  divided. 

(c)  Treatment : 

Operated  upon 83  (83 . 8  per  cent) 

Not  operated  upon 16 

99 

(d)  Pathological  findings  in  the  operated  cases: 

Nerve  caught  over  end  of  displaced  fragment       .      34  (40.0  per  cent) 
Nerve  embedded  in  scar  and  callus       .      .  -31   (37-3  per  cent) 

Nerve  interposed  between  bone  fragments       .      .       7(8.0  per  cent) 

Nerve  embedded  in  a  bony  tunnel 7  (  8.0  per  cent) 

Pseudo-arthrosis  present 6 

Nerve  anatomically  divided 3 

Bone  splinter  lodged  within  the  nerve        ...        i 

(e)  Character  of  the  operations: 

Neurolysis  performed 74  (89 . 1  per  cent) 

End-to-end  suture  of  the  nerve 8  (  9.0  per  cent) 

Resection  of  a  portion  of  the  humerus  was 
necessary  in  2  cases  before  the  nerve 
ends  could  be  brought  together.  In  i 
case  the  sciatic  nerve  of  a  dog  was  used  to 
bridge  a  wide  gap. 
(/)  End-result  in  relation  to  treatment : 
16  cases  not  operated: 

Completely  recovered 6  (37 . 5  per  cent) 

Partially  recovered i 

Result  not  recorded 9 

83  cases  operated: 

^j  operated  within  six  months: 

Completely  recovered 46  (80.7  per  cent) 

Partially  recovered 8 

Not  improved i 

Result  not  recorded 2 

3  operated   between  six   months  and  one  year 
after  the  injury.     All  partially  recovered. 
8  operated    between   one   year  and    two   years 
after  the  injury: 

Completely  recovered 2 

Partially  recovered 2 

Not  improved 3 

Result  not  recorded i 

2  operated  three  and  a  half  years  after  the  in- 
jury.    Both  completely  recovered: 
There  were  13  cases  in  which  the  record  of  the  interval  between  the  injury 
and  the  operation  and  the  end-result  was  lacking. 
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By  far  the  greater  majority  of  the  late  paralyses  are  those 
associated  with  fractures  about  the  lower  end  of  the  humerus, 
a  paralysis  of  the  ulnar  nerve  developing  years  after  the  injury, 
when  the  nerve  is  frequently  traumatized  as  the  result  of  stretch- 
ing because  of  a  cubitus  valgus  or  because  of  the  development 
of  bony  excrescenses  as  a  result  of  the  fracture. 

late   paralyses,    52    CASES 

(a)  Nerves  involved : 

Ulnar 49   (94.0  per  cent) 

Median 2 

Aledian  and  ulnar i 

52 

(b)  Time  of  onset  of  the  paralysis: 

The  interval  between  the  injury  and  onset  of 
symptoms  ranged  between  two  years  and  fifty- 
nine  years. 

Interval  under  ten  3-ears 7(13. 4  per  cent) 

Interval  between  ten  3^ears  and  twenty  years  .  10  (19.2  per  cent) 
Interval  between  twenty  years  and  thirty  years  .  21  (40.3  per  cent) 
Interval  between  thirty  j^ears  and  forty  years  .  8  (15.3  per  cent) 
Recorded  as  "  many  years  " 6 

52 

(c)  Location  of  the  fractures: 

Ulnar  paralysis 49 

(All  lower  third  of  humerus) 

External  condyle 23  (46.9  per  cent) 

Internal  condyle 10  (20.4  per  cent) 

Supracondj'lar 8(16. 3  per  cent) 

Separation  of  epiphysis 2   (  4.0  per  cent) 

Level  not  recorded 6 

Median  paralysis 2 

Radius  (upper  third) I 

Radius  (lower  third) I 

Aledian  and  ulnar  paralysis I 

Radius   (upper  end)   and   internal   condyle  of 
humerus 
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(d)  Treatment  and  end-results: 

Recovery.   Recovery     Xot  im-         No 
complete.     Partial,      proved.        record. 

13  cases  not  operated 4  3  6 

28  cases  operated: 

1 7  type  of  operation  not  recorded  ....  11  .  .  6 

6  neurolysis 2  2  2 

2  cubitus  valgus  corrected  by  osteo- 
tomy        I  I 

I   cystic  bone  tumor  removed  from 

ulnar  groove i 

I  new  groove  for  nerve  chiseled  out   .      i 
I  end-to-end  suture  of  the  nerve  .      .      i 

4  18  5  14 

In  1 1  cases  there  was  no  record  as  to  the  treatment  or  the  result. 

The  results  of  the  examination  of  the  data  which  have  been 
found  in  the  hterature  and  afforded  by  our  cases  may  be  shortly 
summarized  as  follows: 

1.  88  per  cent  of  fractures  associated  with  nerve  injury  are  of  the  humerus. 

2.  53  per  cent  of  fractures  of  the  humerus  are  of  the  lower  third. 
25  per  cent  of  fractures  of  the  humerus  are  of  the  middle  third. 

3.  Of  the  ner\^e  injuries  associated  with  fractures: 

57.6  per  cent  are  of  the  musculospiral  nerv^e. 
25.4  per  cent  are  of  the  ulnar  nerve. 
5 . 5  per  cent  are  of  the  median  nerve. 

4.  36  per  cent  of  the  musculospiral  injuries  are  associated  with  fractures  of 

the  middle  third  of  humerus. 
32  per  cent  of  the  musculospiral  injuries  are  associated  with  fractures  of 
the  lower  third  of  humerus. 

5.  90  per  cent  of  the  ulnar  nerve  injuries  are  associated  with  fractures  of  the 

lower  third  of  humerus. 

6.  75  per  cent  of  the  median  nerve  injuries  are  associated  with  fractures  of 

the  lower  third  of  humerus. 

7.  24  per  cent  of  the  nerve  injuries  associated  with  fractures  are  primary 

paralyses. 
42  per  cent  of  the  nerve  injuries  associated  with  fractures  are  secondary 

paralyses. 
22  per  cent  of  the  nerve  injuries  associated  with  fractures  are  late  paralyses. 

8.  Primary  paralysis: 

77  per  cent  were  of  the  musculospiral  nerve. 

63  per  cent  were  operated  upon;  28  per  cent  were  not  operated  upon. 
(Neurolysis  was  performed  in  66  j  per  cent  of  the  cases  operated 
upon  and  end-to-end  suture  performed  in  33^  per  cent  of  operated 
cases). 
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41  percentof  cases  operated  upon  had  anatomical  division  of  the  nerve. 
40  per  cent  of  cases  operated  upon  nerve  caught  over  displaced  bone 

fragment. 
25  per  cent  of  cases  operated  upon  nerv^e  interposed  between  the  bone 

fragments. 
Of  those  operated  upon  within   the   first  six   months  70   per  cent 

completely  recovered. 
9.  Secondary  paralysis: 

69 . 6  per  cent  were  of  the  musculospiral  nerve. 

28 . 2  per  cent  were  first  noticed  after  removal  of  the  splint. 
59  •  5  P^r  cent  were  first  noticed  during  repair  of  the  fracture. 
12  per  cent  were  first  noticed  after  the  fracture  had  united. 

83  per  cent  were  operated  on.     16  per  cent  were  not  operated  on. 

Neurolysis  was  done  in  89.  i  per  cent  of  the  operated  cases. 
End-to-end  suture  was  done  in  9  per  cent    of   the  operated 
cases. 
40  per  cent  of  operated  cases  the  nerve  was  caught  over  the  displaced 

fragment. 
37  ■  3  per  cent  of  operated  cases  the  nerve  was  buried  in  the  scar  and 
the  callus. 
8  per  cent  of  the  cases  operated  upon  had  a  nerve  interposed 
between  the  fragments. 

Of  those  not  operated  37 . 5  per  cent  completely  recovered. 
Of  those  operated  within  six  months  80 . 7  per  cent  completely 
recovered. 

10.  Late  paralysis : 

94  per  cent  were  of  the  ulnar  nerve. 

40.3  per  cent  the  onset  was  between  twenty  years  and  thirty  years 
after  injury. 

19.2  per  cent  the  onset  was  between  ten  years  and  twenty  years 

after  injury. 
15-3  per  cent  the  onset  was  between  thirty  years  and  forty  years 

after  injury. 
46 . 9  per  cent  of  ulnar  paralysis  were  due  to  fractures  of  the  external 

condyle  of  the  humerus. 
53  per  cent  of  ulnar  paralysis  had  a  marked  cubitus  valgus. 

11.  In  the  entire  series  of  236  cases  end-to-end  suture  of  the  nerve  was  done  in 

22  cases.  7  of  these  required  resection  of  a  portion  of  the  humerus 
before  the  nerve  ends  could  be  brought  together.  Of  these  22  cases 
there  were  1 5  complt  te  recoveries. 

It  seems  that  the  following  conclusions  may  be  drawn: 
I.  That  nerve  injuries  are  associated  with  fractures  much 
more  frequently  than  supposed  and  that  they  are  frequently 
overlooked  because  of  the  hasty  and  incomplete  examination 
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of  fractures.     When  fractures  are  examined  the  possibility  of 
a  nerve  injury  should  always  be  kept  in  mind. 

2.  That  the  character  of  the  injury  varies  greatly  from  the 
slightest  contusion  from  which  the  patient  rapidly  recovers  to 
anatomic  division  and  callus  inclusion  which  demand  surgical 
interference. 

3.  That  it  is  often  impossible  to  differentiate  by  the  most 
careful  neurological  examination  between  physiological  inter- 
ruption of  the  nerve  current  and  anatomical  division  of  the  nerve. 

4.  That  there  is  a  tendency  in  these  cases  to  wait  too  long  for 
spontaneous  recovery. 

5.  That  when  recovery  has  not  commenced  within  three 
months  after  the  injury  the  nerve  should  be  explored  and  the 
surgical  procedures  demanded  by  the  pathologic  findings 
instituted. 

6.  Neurolysis  is  the  operation  which  will  be  most  frequently 
required.  Resection  of  the  humerus  should  no  longer  be  resorted 
to  to  permit  of  end-to-end  suture.  Tendon  transplantation 
should  be  resorted  to  instead. 

7.  The  prognosis  is  very  favorable  in  injuries  of  this  type 
because  of  the  frequency  with  which  the  musculospiral  nerve 
is  the  one  injured  and  because  of  the  relative  infrequency  with 
which  it  is  divided,  only  neurolysis  being  necessary. 

LITERATURE 
I.  Primary  Paralyses 

(a)    the  MUSCULOSPIRAL  NERVE 

Fessler,  J.:     Deutsch.  Ztschr.  f.  Chir.,  1905,  Ixxviii,  60. 

Case  L— Male,  aged  twenty-eight  years.  September  12,  1901, 
fell  from  a  horse  on  the  right  arm.  Fracture  of  the  middle  third  of 
the  humerus.  Reduced  the  same  evening.  On  the  following  morn- 
ing motor  paralysis  began  in  the  region  of  the  radial  nerve,  sensation 
remaining  unchanged.  Fracture  healed  in  normal  time  but  paralysis 
persisted.  On  March  8,  1902,  an  operation  was  performed.  The 
Am  Surg  35 
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nerve  was  pinched  between  the  bone  fragments  and  surrounded  by 
callus.  Resection  of  scar  and  end-to-end  suture.  Complete  recovery 
in  one  year. 

Case  II.— Male,  aged  twenty-seven  years.  November  29,  1903, 
fell  on  a  slippery  walk,  fracturing  the  right  humerus  in  the  lower 
part  of  the  middle  third.  Radial  paralysis  was  noticed  the  next 
day.  Numbness  in  the  thumb,  index  and  middle  fingers.  Fracture 
transverse  with  very  little  displacement.  Operation  December  21, 
1903:  Nerve  thinned  out  for  a  distance  of  10  cm.  and  surrounded 
by  connective  tissue.  Evidently  this  had  been  a  torsion  fracture 
that  had  caused  a  stretching  of  the  nerve  with  immediate  paralysis. 
Neurolysis  performed.  By  February  15  both  motor  and  sensory 
findings  were  normal. 

Case  III.— Male,  aged  sixty  years.  June  23,  1904,  fractured  the 
upper  third  of  the  left  humerus  in  a  fall.  Upper  fragment  displaced 
forward  and  laterally.  Hyperesthesia  in  the  area  supplied  by  the 
radial  nerve  noted  at  once.  Extension  applied  for  three  weeks,  after 
which  motor  paralysis  developed.  Union  with  bad  alignment. 
Operation  refused.  December  31,  1904,  extension  of  the  fingers  was 
returning  and  sensation  had  returned  to  normal. 

Kuhl:  Die  ortlichen  Krankheiten  der  Nerven,  Deutsch  von  J. 
Radius,  Leipsig,  1826,  p.  38. 
Male,  aged  forty  years.  Simple  fracture  followed  by  gangrene. 
Amputation  on  the  sixth  day.  Immediate  paralysis  of  the  radial 
nerve.  Dissection  of  the  amputated  limb  showed  the  nerve  pinched 
between  the  ends  of  the  bones. 

Ollier  (1870):    Rev.  de  Chir.,  1884,  vol.  iv. 

Fracture  of  the  humerus  in  the  lower  third.  Pressure  of  the  frag- 
ments against  each  other  not  painful,  but  pressure  over  the  nerve 
and  extension  of  the  arm  were  very  painful.  Immediate  paralysis 
of  the  musculospiral.  Electric  therapy  employed.  Recovery.  Evi- 
dently a  nerve  contusion. 

Berger:     Bull,  de  la  Soc.  Anat.,  1871,  p.  157. 

Simple  fracture  of  the  surgical  neck  of  the  humerus.  Complete 
immediate  paralysis  of  the  musculospiral.  Death  from  scarlet  fever. 
Autopsy:  Nerve  stretched  out  for  4  to  5  cm.  to  two-thirds  the 
normal  diameter  over  the  projecting  edge  of  the  displaced  lower 
fragment.     Microscopic  sections  showed  the  nerve  fibers  thinned  out 


LEWIS,  miller:  peripheral  nerve  injuries  547 

and  free  from  myelin.     Xerve  sheath  thickened.     Case  of  primary 
stretching  of  the  nerve. 

Thiersch  (1877) :  Cited  by  Riethus  (Case  III),  Beitr.  zur  klin.  Chir., 
1899,  xxiv,  703. 
Laborer,  aged  fifty-six  years.  Simple  fracture  of  the  right 
humerus  junction  of  the  middle  and  the  lower  third.  The  lower  frag- 
ment was  displaced  outward  and  backward.  Immediate  motor 
paralysis.  Aiter  the  twelfth  day  the  paralysis  gradually  impro^•ed. 
First  extension  of  the  fingers,  then  of  the  wrist.  After  nine  weeks 
there  was  complete  recover}-. 

Ollier:  Causes  and  Treatment  of  Pseudarthrosis,  Durand  Thesis, 
Paris,  1879;  3.1so  Rev.  de  Chir.,  1884,  iv,  206. 
Male,  aged  twenty-five  years.  Fracture  at  the  junction  of  the 
middle  and  the  lower  thirds,  comminuted.  Immediate  complete 
motor  and  partial  sensory  paralysis.  By  pressing  the  fragments 
together  there  were  sharp  paroxysms  of  pain  in  the  distribution  of 
the  radial  nerve,  with  tingling.  After  six  days  the  fragments  were 
aligned  and  extension  applied.  On  the  next  day  sensation  was 
almost  normal.  After  four  days  motion  began.  By  the  thirteenth 
day  there  was  good  motion  and  fairly  normal  sensation.  On  the 
twenty-fourth  day  he  could  raise  his  wrist  and  had  only  a  small  area 
of  hyperesthesia. 

Ollier:     Same  reference,  p.  198. 

Female.  Fracture  at  junction  of  the  lower  and  the  middle  third. 
Immediate  sensory  paralysis  and  loss  of  power  of  extension  of  the 
wrist.  Reactions  of  degeneration  did  not  develop.  Some  atrophy. 
No  improvement  within  five  months,  but  complete  recovery  without 
operation  in  one  year. 

Israel:     Berl.  klin.  Wchnschr.,   18S4,  No.  16,  p.  254. 

Boy.  Simple  fracture  of  the  humerus  between  the  middle  and  the 
lower  thirds,  also  of  the  radius  and  the  ulna  of  the  same  arm.  Imme- 
diate motor  paralysis  of  the  musculospiral  nerve  and  disturbed  sen- 
sation. Later,  trophic  changes  in  the  skin  and  the  nails.  After 
two  months  extreme  atrophy  and  reaction  of  degeneration.  Marked 
callus  formation  about  the  fracture.  Operation  after  two  months: 
Nerve  caught  over  the  sharp  edge  of  the  lower  fragments  flattened 
and  bound  by  connective  tissue  to  the  periosteum.  Neurolysis  and 
removal  of  prominent  bony  edges.  Massage  and  electricity.  In 
seven  weeks  function  of  the  supinator  longus  returned,  in  nine  weeks 
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that  of  extensors  of  the  wrist,  in  nineteen  weeks  all  movements  of 
the  hand  and  the  fingers  possible. 

Ollier  (1878):     Rev.  de  Chir.,  1884,  iv,  202. 

Male,  aged  eighteen  years.  Fracture  at  the  junction  of  the  middle 
and  the  lower  thirds.  Immediate  paralysis  of  the  musculospiral. 
No  union  after  five  months  in  extension.  Lower  fragment  displaced 
anteriorly.  Operation  after  ten  months:  Nerve  interposed  between 
the  fragments.  Neurolysis— bones  wired.  Within  two  days  exten- 
sion of  the  fingers.  Death  from  pyemia  two  and  a  half  months  later, 
following  amputation. 

Thiersch  (1893):  Cited  by  Riethus  (Case  II),  Beitr.  z.  klin.  Chir., 
1899,  vol.  xxiv. 
Boy,  aged  thirteen  years.  Fracture  of  the  lower  third  of  the  hum- 
erus. The  lower  fragment  displaced  forward  and  outward.  On  the 
following  day  paralysis  was  noted.  Persisted  for  four  months  after 
reduction  of  the  fracture,  then  gradually  cleared  up. 

Polaillon:  Ref.  Goldstein,  Deutsch.  Ztschr.  f.  Chir.,  1895;  also 
These  de  Paris,  1884. 
Male,  aged  fifty-one  years.  Compound  fracture  of  the  lower  third 
of  the  humerus.  Supracondylar.  Immediate  motor  paralysis. 
Operation  six  weeks  later:  Nerve  enclosed  in  fibrous  callus,  which 
was  resected.  Result:  Four  months  later  paralysis  was  still  present 
Operation  six  weeks  later:  Nerve  included  in  fibrous  callus,  which 
was  removed.  Result:  Four  months  later  paralysis  was  still  present 
and  then  gradually  disappeared.  After  nine  months  the  i)atient 
resumed  work.  After  two  years  he  had  full  and  complete  use  of  the 
arm. 

Trendelenburg  (1895):  Cited  by  Riethus  (Case  I),  Beitr.  z.  klin. 
Chir.,  xxiv,  703. 
Male,  aged  thirty-five  years.  Compound  fracture  just  below  the 
middle  of  humerus.  Radial  nerve  free  in  the  wound.  Sensation 
normal.  Extension  of  the  hand  lost.  Wound  drained.  Union  in 
good  position.  After  sixty  days  function  of  the  radial  ncr\'e  returned 
(primary  contusion). 

Trendelenburg  (1896):     Cited  by  Riethus  (Case  VII),  Beitr.  z. 
klin.  Chir.,  xxiv,  703. 
Male,  aged  eighteen  years.     Torsion  fracture  of  the  middle  third 
of  humerus.     Immediate  motor  paralysis  and  anesthesia  over  the 
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back  of  the  thumb.  Trophic  changes  followed.  Operation  after 
fifty-two  days:  Pseudoarthrosis.  Nerve  buried  in  scar  for  7  to  8 
cm.  Nerve  sutured  after  resection  of  the  humerus.  After  eight 
months  extension  of  the  fingers.  After  ten  months  extension  and 
abduction  of  the  thumb. 

Bidder:    Archiv.  f.  klin  Chir.,  No.  4,  xxx,  Soo. 

Male,  aged  eighteen  years.  Compound  fracture  at  the  junction  of 
the  middle  and  lower  thirds.  No  shortening  or  deformity.  Motor 
paralysis  complete  and  sensory  partial.  After  eight  days  hyper- 
esthesia of  the  back  of  the  hand  and  the  forearm.  After  three  weeks 
there  was  thick  callus  formation.  Sensation  improved.  After  four 
weeks  there  was  union.  Muscles  react  to  faradic  current.  Next 
two  months  no  improvement.     Return  to  normal  in  four  months. 

Sick-Sanger:     Archiv.  f.  klin.  Chir.,  1897,  No.  2,  liv,  271. 

Boy,  aged  eight  years.  Severe  laceration  of  the  soft  parts  with 
fracture  of  the  humerus.  Complication:  Radial  paralysis.  Opera- 
tion six  weeks  after  injury:  Central  end  of  nerve  retracted.  Periph- 
eral end  in  forearm.  Peripheral  end  sutured  to  half-thickness  of 
median.  Result:  After  three  months  of  electricity  and  massage 
there  was  no  change.  After  one  and  a  quarter  years  paralysis  was 
fast  disappearing.  Sensation  returned  to  normal.  Good  extension 
of  the  wrist  and  the  lingers  but  no  abduction  of  the  thumb. 

Bidder:     Archiv.  f.  klin.  Chir.,  No.  4,  xxx,  801. 

Lieutenant.  Y-shaped  fracture  into  the  elbow-joint  with  total 
paralysis  of  the  musculospiral.  Fracture  healed  in  four  weeks. 
Sensation  restored.  Motor  paralysis  still  present;  reaction  degen- 
eration. After  two  months  he  had  regained  sufficient  use  of  the 
arm  to  return  to  military  duty.     (Primary  contusion.) 

Reisinger  (bei  Goschel):     Beitr.  z.  klin.  Chir.,  No.  3,  xxxvi,  622. 

Male.  Fracture  of  the  left  humerus  and  forearm  with  immediate 
radial  paralysis.  Put  up  in  extension.  After  three  weeks  put  up 
at  right  angles.  Healed  readily.  Sensation  normal.  Progressive 
atrophy.  Operation  (two  months  after  injury):  Nerve  bound  to 
the  callus,  producing  a  yellowish  degenerated  area  4  cm.  long.  Lysis. 
After  seven  months  there  was  complete  recovery.  Probably  a  pri- 
mary stretching  over  the  sharp  fracture  ends. 

Zoge-Manteuffel:     St.  Petersburg  med.  Wchnschr.,   1S96,  No.  31, 
p.  278. 
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Boy,  aged  eleven  years.  Y-fracture  of  the  lower  end  of  the 
humerus  and  the  head  of  the  radius.  The  lower  fragment  pierced  the 
skin  just  lateral  to  the  biceps  tendon.  Also  fracture  of  the  middle  of 
the  radius.  No  paralysis  observed  because  of  swelling  and  pain. 
Put  in  splint  for  twenty-eight  days.  Forearm  swollen.  No  move- 
ment at  the  elbow.  Complete  motor  and  incomplete  sensory  paralysis 
of  the  radial.  Operation  eight  months  after  injury:  Nerve  flattened 
and  bound  to  a  bony  outgrowth  for  2  cm.  Lysis.  Subperiosteal 
removal  of  bony  projection.     Result:    Complete  recovery. 

Czerny:  Verhandl.  der  Gesellschaft  f.  Chir.,  13th  Congress,  187S, 
p.  122. 
Boy,  aged  six  years.  Simple  fracture  of  the  lower  third  of  the 
humerus.  Within  live  hours  disturbance  of  the  function  of  the 
radial  nerve  was  observed.  Upon  removal  of  the  dressings,  two 
weeks  later,  there  was  complete  motor  paralysis.  Operation  after 
three  weeks:  Nerve  thinned  out  and  kinked  over  the  sharp  edges  of 
the  dislocated  fragment.  Lysis.  Subperiosteal  removal  of  excess 
bone.     After  six  weeks  there  was  complete  return  of  function. 

Thiersch  (1889):  Cited  by  Riethus  (Case  V),  Beitr.  z.  Win.  Chir., 
vol.  xxiv. 
Male,  aged  twenty-seven  years.  Simple  fracture  of  the  lower 
half  of  the  humerus.  Within  twenty-four  hours  there  was  motor 
paralysis  of  the  radial  nerve.  Upon  removal  of  the  splint  six  weeks 
later  the  paralysis  was  complete.  Sensation  0.  K.  Operation  after 
twelve  weeks:  Nerve  ran  over  the  sharp  edge  of  the  lower  fragment, 
compressed  on  two  sides  by  callus.  Lysis.  Result:  Extension  of 
the  hand  in  four  weeks.     After  nine  months  there  was  complete  use. 

Neugebauer:     Beitr.  z.  klin.  Chir.,  1896,  xv,  486. 

Male,  aged  nineteen  years.  Within  twenty-four  hours  there  was 
complete  motor  paralysis  of  the  radial.  Sensation  normal.  Opera- 
tion, eleven  weeks  after  union  of  the  fracture  (sixteen  weeks  after 
injury):  Nerve  embedded  in  the  scar  and  in  the  callus.  Lysis. 
Result:  After  ten  days  there  was  improvement.  In  nine  months 
complete  recovery. 

Neugebauer:    Same  reference,  p.  483. 

Boy,  aged  ten  years.  Comj^ound  fracture  of  the  humerus  with 
complete  radial  paralysis.  Operation  twenty-two  days  after  injury. 
Pseudoarthrosis.  Nerve  stretched  over  the  bone  fragment  and 
degenerated.  Resection  of  the  scar  and  nerve  suture.  Result:  In 
two  and  a  half  years  there  was  complete  recovery. 
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Kramer:     Beitr.  z.  klin.  Chir.,  1900,  No.  2,  vol.  xwlii. 

:Male,  aged  twenty  years.  Fracture  of  the  humerus.  Motor 
radial  paralysis.  Union  in  five  weeks  with  much  callus.  Lateral 
angulation.  Progressive  reaction  of  degeneration  and  muscle  atrophy. 
Operation  six  weeks  after  injury.  Nerve  pinched  between  the  bone 
fragments.  Lysis.  Improved  after  two  months.  In  six  months 
there  was  normal  use  of  the  arm. 

Gosselin  :  Cited  by  Bruns,  Deutsch.  Chir.  Lieferung,  1886,  vol.  xxvii. 
:Male,  aged  forty' years.  Fracture  of  the  humerus  with  paralysis 
of  the  radial  nerve.  After  a  short  time  the  patient  died  of  apoplexy. 
Autopsy  showed  an  oblique  fracture,  the  sharp  end  of  the  fragment 
having'  caused  a  bloody  infiltration  of  the  nerve  with  partial 
laceration. 

Berard,  M.:    Lyon  Medical,  1904,  ciii,  949. 

Fracture  of  the  left  humerus  (separation  of  the  lower  epiphysis). 
Healed  with  backward  displacement  of  the  lower  fragments.  Imme- 
diate radial  nerve  paralysis.  Reaction  of  degeneration.  Operation 
four  months  after  injury:  Reahgnment  of  fragments.  Nerve  not 
exposed.  No  improvement.  Second  operation:  Sensation  began 
to  return  in  three  months.  In  eight  months  there  was  fairly  good 
motor  function.     In  twenty-two  months  complete  recovery. 

Keen,  W.  W.:     Med.  Chronicle,  Manchester,  1900,  iii,  337. 

Male,  aged  twenty-four  years.  March  31,  1897,  had  a  compound 
fracture  of  the  radius,  ulna  and  humerus,  with  a  bad  wound  of  the 
soft  parts.  Radius  and  ulna  united,  but  the  humerus  did  not.  Com- 
plete paralysis  of  the  radial  nerve.  Operation  (thirteen  months 
after  the  injury) :  Nerve  ends  buried  in  the  scar.  Pseudoarthrosis. 
Three  centimeters  of  humerus  resected  to  permit  of  end-to-end  suture 
of  the  nerve.  Result:  Complete  recovery,  beginning  seven  months 
after  operation.  This  patient  was  a  medical  student  who  won  the 
prize  for  dissection  in  May,  1900. 

Keen,  W.  W.:     Same  reference. 

Boy,  aged  ten  years.  In  October,  1898,  fractured  his  humerus 
just  above  the  elbow.  Wrist-drop  noticed  when  the  splint  was 
removed.  Operation  (March  20,  1899):  Nerve  ends  divided  and 
buried  in  the  scar;  3.5  cm.  of  humerus  resected  to  permit  of  end-to- 
end  suture.     August  14,  1899,  could  extend  his  hand. 
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Keen,  W.  W.:     Same  reference. 

Male,  aged  sixteen  years.  Fracture  of  the  middle  third  of  the 
humerus  at  the  age  of  three  years,  with  musculospiral  paralysis. 
Operation  fifteen  years  after  injury:  Nerve  ends  widely  separated. 
Big  neurorha  on  the  proximal  segment.  Gap  of  6  cm.  bridged  with 
strands  of  catgut.     No  improvement. 

Jaboulay  and  Chanoz:    Lyon  Medical,  xcvii,  353. 

Male,  aged  thirty-five  years.  November  4,  1900,  fractured  the 
lower  third  of  the  right  humerus.  Good  reduction.  Union  in  twenty- 
seven  days.  Immediately  after  the  injury  he  had  a  paralysis  of  the 
radial  nerve.  Operation  December  26:  Nerve  buried  in  callus. 
Lysis.     In  four  months  motion  of  extensors  returned. 

Reboul:  Cited  by  Folet,  Echo  Med.  du  Nord.,  Lille,  1901,  v,  444. 
Fracture  of  the  lower  third  of  the  humerus.  Immediate  paralysis 
of  the  radial  nerve.  Operation  after  one  month.  Nerve  embedded 
in  the  scar  beside  the  displaced  fragment.  Lysis.  Improved  in 
five  months.     Complete  recovery. 

RixFORD,  Emmet:    Tr.  Am.  Surg.  Assn.,  1904. 

Girl,  aged  thirteen  years.  Fracture  of  the  middle  third  of  the 
humerus  and  both  bones  of  the  forearm.  Axilla  torn,  exposing  vessels 
and  nerves.  Badly  infected.  Immediate  complete  musculospiral 
paralysis.  Operation  after  eight  weeks:  Nerve  divided  and  ends 
buried  in  scar.  Resection  of  3  cm.  of  humerus  necessary  to  permit 
of  end-to-end  suture  of  the  nerve.  Improvement  began  in  six  months. 
After  two  years  there  was  almost  complete  return  of  motor  and 
sensory  functions. 

Helferich:    Cited  by  Blencke,  Monatsch.  f.  Unfallheilkunde   u. 
InvaHdenwesen,  Leipzig,  January  15,  1922  (Case  XIII). 
Immediate    complete   paralysis    of    the    radial    nerve    following 
fracture  of  the  humerus.     Operation  after  several  months.     Nerve 
ends  widely  separated.     Result  not  recorded. 

Mikulicz:     Cited  by  Blencke  (Case  XXVII).     Same  reference. 

Boy,  aged  thirteen  years.  Compound  fracture  of  the  middle 
third.  Primary  total  paralysis.  Scar  resected  and  a  portion  of  the 
humerus  to  permit  of  end-to-end  suture.     Improved  in  four  months. 

Mikulicz:     Cited  by  Blencke  (Case  XXVIII).     Same  reference. 
Male,  aged  twenty-six  years.     Primary  total  paralysis.     Operation 
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after  two  months:     Resection  of   the  scar  and   the  nerve  suture. 
Improved. 

(b)  the  ulnar  nerve 

Puzey:    Lancet,  May  i6,  1885,  p.  979. 

Boy,  aged  fifteen  years.  Compound  fracture  of  both  bones  of  the 
forearm.  Soon  after  the  injury  he  noticed  numbness  and  pain  in 
the  distribution  of  the  ulnar  nerve.  After  union  of  the  fracture 
there  was  complete  sensory  and  motor  paralysis  of  the  ulnar  nerve. 
Operation  after  six  months.  Nerve  buried  in  callus  and  thinned 
out  to  a  narrow  strand.  Lysis.  Sensation  improved  in  three  days. 
In  eight  months  there  was  complete  recovery, 

Brandenburg,  C:  Diss.  Greifswald,  1883;  cited  by  Payr,  Deutsch. 
Ztschr.  f.  Chir.,  1900,  liv,  167. 
Female,  aged  nineteen  years.  Six  weeks  before  she  had  fallen  on 
her  right  elbow.  Could  not  flex  or  extend  the  forearm  and  had 
numbness  in  the  fourth  and  fifth  fingers.  Much  callus  developed 
about  the  internal  condyle  and  a  loose  body  could  be  felt  in  the  joint. 
At  the  operation  the  ulnar  nerve  was  compressed  by  callus.  Lysis. 
Recovery  in  four  weeks. 

(c)  external  popliteal  nerve 

DuPLAY  (Couette) :  Lesions  du  nerf  sciatique  popl.  ext.  dans  les 
fract.  de  la  tete  du  perone,  These,  Paris,  1881,  p.  44. 
Fissured  fracture  of  the  head  of  the  fibula  in  a  man,  aged  sixty 
years,  with  immediate  total  paralysis  of  the  external  popliteal.  Death 
in  five  days  from  the  injuries.  Autopsy  showed  the  nerve  caught 
between  the  fragments. 

Nicod:     Noveau  Jour,  de  Med.,  1818. 

Open  fracture  of  the  lower  leg  with  extreme  pain  which  did  not 
subside  during  the  healing.  Death.  Autopsy  showed  external 
popliteal  nerve  caught  between  the  ends  of  the  tibia  and  involved 
in  the  callus. 

II.  Secondary  Paralysis 

(a)  the  musculospiral  nerve 

Fessler,  J.:     Deutsch.  Ztschr.  f.  Chir.,  1905,  Ixxviii,  60. 

Boy,  aged  six  years.  October  14,  fractured  the  humerus.  There 
was  union  in  three  weeks.     At  the  end  of  the  fourth  week  radial 
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paralysis  was  noted.  Slight  overriding  and  callus  could  be  felt. 
At  the  operation  a  sharp  bony  spur  was  found  over  which  the  nerve 
had  been  stretched  and  thinned  out.  Neurolysis  followed  by 
improvement. 

Ollier  (1863):  Gaz.  hebd.  de  med.,  1865,  No.  33,  p.  515;  also  Bull, 
de  I'Acad.  de  med.,  October  28,  1865. 
Male,  aged  twenty-two  years.  Fracture  of  the  lower  half  of  the 
humerus  at  the  junction  of  the  middle  and  lower  thirds.  The  lower 
fragment  pierced  the  skin.  Reduction  on  the  same  day.  Upon 
removal  of  the  splint  on  the  fortieth  day  motor  paralysis  of  the  radial 
nerve  was  noticed,  also  slight  sensory  disturbance.  Large  amount 
of  callus  on  the  posterior  side.  Pressure  over  the  callus  was  very 
painful.  Marked  muscle  atrophy.  Operation  six  months  after 
injury.  Nerve  embedded  in  the  bony  canal  8  cm.  long  and  narrowed 
to  3  mm.  at  one  point.  Nerve  freed  and  bony  canal  chiseled  away. 
Result:  In  six  days  sensation  returned.  On  the  twentieth  day  he 
began  to  raise  his  hand.  After  one  year  there  was  complete  return 
of  motion  except  for  a  little  weakness. 

Thiersch  (1867) :  Cited  by  Riethus  (Case  XVI),  Beitr.  z.  klin.  Chir., 
1899,  xxiv,  703. 
Male,  aged  twenty-one  years.  Fracture  of  the  middle  third  of 
the  right  humerus.  After  three  months  there  was  union  with  slight 
angulation  and  much  callus  on  the  posterior  side.  At  the  same  time 
complete  radial  paralysis  was  noted.  Nine  months  after  injury  the 
condition  was  unchanged.     Final  result  was  not  recorded. 

Thiersch:     Same  reference  (Case  XV). 

Male,  aged  nineteen  years.  Fracture  of  the  middle  third  of  the 
humerus  with  displacement  and  overriding.  Open  wound.  After 
removal  of  the  splints  motor  paralysis  of  the  radial  nerve  was  noted. 
Union  in  six  months.     Paralysis  persisted.     End-result  not  recorded. 

Busch:     Berl.  klin.  Wchnschr.,  1872,  No.  34,  p.  413. 

Male,  laborer.  Fracture  of  the  middle  third  of  the  humerus  and 
of  both  bones  of  the  forearm.  Upon  removal  of  the  splint,  after 
eight  weeks,  there  was  total  paralysis  of  the  radial  nerve.  Progres- 
sive atrophy.  Operation  sixteen  months  after  injury.  Much  callus 
posteriorly.  Nerve  kinked  at  a  right  angle  and  buried  in  a  bony 
canal  one  and  a  half  inches  long.  When  stimulated  directly  a  very 
weak  response  in  the  supinator  longus  is  elicited.  Lysis.  Removal 
of  the  bony  canal.     Result:  At  once  extension  in  two  fingers.     On 
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the  second  day  there  was  abduction  of  the  thumb.     On  the  fourth 
day  there  was  extension  of  all  the  muscles. 

TiLLAux:     Bull,  de  la  Soc.  de  Chir.,  June,  1878,  vol.  xxvi. 

Male,  aged  fifty-three  years.  Compound  fracture  of  the  middle 
third  of  the  humerus.  On  removal  of  the  splint,  after  six  weeks, 
motor  paralysis  was  noted.  Operation  eight  weeks  after  the  fracture: 
Nerve  in  a  bony,  fibrous  tunnel  3  cm.  long,  flattened  and  thinned 
out  and  kinked.  Lysis.  Improvement  in  fourteen  days.  Complete 
recovery  in  one-half  year. 

Deleus:     Bull,  de  la  Soc.  de  Chir.,  April,  1880,  xxi,  262. 

Alale,  aged  thirty-seven  years.  Fracture  of  the  lower  end  of  the 
humerus.  On  removal  of  the  splint  on  the  fortieth  day  total  radial 
paralysis.  Muscle  atrophy.  Reaction  of  degeneration.  Operation 
in  the  eighth  week:  Nerve  caught  and  thinned  out  in  a  fibrous 
bony  canal  18  mm.  long.  Lysis.  Improved  in  one  week.  Com- 
plete recovery. 

Whitsox:     Ref.  Schmidt's  Jahrbiicher,  1882,  No.  7,  vol.  cxcv. 

Fracture  of  the  lower  third  of  the  humerus.  Motor  paralysis  of 
the  radial  ner\-e  noted  after  removal  of  the  splints.  Also  hyper- 
esthesia. Operation:  Nerve  caught  over  the  projecting  end  of  the 
bone  fragment  and  compressed  three  inches  above  the  elbow.  Lysis. 
Removal  of  the  projecting  bone.  Result:  In  two  days  there  was 
extension  of  the  fingers.  After  five  weeks  there  was  normal  function 
of  the  hand. 

Thiersch  (1883):  Cited  by  Riethus  (Case  XVII),  Beitr.  z.  kHn. 
Chir.,  1899,  xxiv,  703. 
Male,  aged  thirty-six  years.  Wagon  ran  over  his  arm  just  above 
the  elbow,  crushing  the  skin.  Wound  was  drained  and  irrigated. 
On  the  twenty-sixth  day  there  was  complete  motor  paralysis,  which 
remained  unchanged  seven  months  after  healing  of  the  fracture. 
Result  not  recorded. 

Terrier,  M.  F.:     Bouloran,  Thesis,  Paris,  1884. 

Paralysis  appeared  seven  days  after  fracture.  Operation  four 
months  later.  Nerve  covered  by  bony  layer.  Lysis.  Complete 
recovery  in  seven  months. 

Hoffmann:    Deutsch.  med.  Wchnschr.,  1885,  No.  27. 

'Male,   aged   thirty-one   years.     Fracture   of   the   right   humerus; 
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after  six  weeks  it  healed  with  much  callus  and  radial-nerve  palsy. 
Operation  three  months  later:  Nerve  compressed  by  callus.  Resec- 
tion of  the  scar  and  the  nerve  sutured.  Complete  recovery  in  one 
year. 

Bardenheuer:    Deutsch.  med.  Wchnschr.,  1885,  No.  27,  p.  470. 

Machine  injury.  Fracture  in  the  middle  third  of  the  humerus. 
Paralysis  of  the  radial  nerve  noted  on  the  third  day.  Operation 
after  four  months.  Nerve  fixed  over  the  edge  of  the  bone  fragment 
and  embedded  in  callus.  Resection  of  the  callus  and  the  nerve 
sutured.  In  seven  months  there  was  extension  of  the  wrist,  then 
the  fingers  and  finally  there  was  abduction  of  the  thumb. 

Jones:     Med.  Chronicle,  October,  1S85,  p.  8. 

Boy,  aged  fourteen  years.  Compound  fracture  of  the  lower  end 
of  the  humerus.  Some  time  after  healing  radial  paralysis  was 
observed.  Operation:  Nerve  thickened  and  adherent  to  the  bone. 
A  bone  splinter  was  buried  within  the  nerve.  This  was  removed  and 
the  nerve  freed.     There  was  complete  recovery  in  a  short  time. 

Mittledorf:     Miinchen.  med.  Wchnschr.,  1888,  No.  14. 

Female,  aged  thirty-two  years.  Machine  injury.  Fracture  of  the 
upper  third  of  the  humerus.  Paralysis  of  the  arm  extensors  was 
noted  seven  weeks  later.  Slight  atrophy  of  the  triceps  and  marked 
atrophy  of  the  extensors  of  the  ^vrist  and  the  fingers;  there  were 
sensory  changes  also.  The  fracture  healed  with  marked  angulation. 
Bony  spur  felt  in  the  axilla.  Operation  two  months  after  injury. 
Marked  angulation  of  the  fragments  with  two  bony  outgrowths 
between  which  the  radial  nerve  ran  as  a  thin  strand.  Lysis. 
Improved  in  four  weeks.  Triceps  normal  in  two  months.  After 
six  months  there  was  complete  recovery, 

Trelat:     Gaz.  hebd.  de  med.,  1891,  No.  11,  p.  122. 

Male,  aged  forty  years.  Supracondylar  compound  fracture  of 
the  lower  third  of  the  humerus.  Difficult  to  maintain  reduction. 
Three  splints  applied.  Upon  removal  of  the  last  one  after  one 
month  complete  radial  paralysis  was  noted.  Operation  one  and  a 
half  months  after  the  injury.  Nerve  compressed  in  a  bony  and 
fibrous  canal.  Lysis.  In  spite  of  being  retarded  by  a  phlegmon 
motion  was  restored  in  seven  months. 

Trendelenburg   (1893):    Cited  by  Riethus  (Case  IV),  Beitr.   z. 
klin.  Chir.,  1899,  xxiv,  703. 
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Boy,  aged  six  years.  Supracondylar  fracture.  After  healing  a 
complete  motor  paralysis  was  noted.  Twelve  days  after  the  begin- 
ning of  electric  treatment  extension  of  the  hand  was  observed. 

FixoTTi:  Wien.  Med.,  1893,  p.  2046.  From  the  clinic  of  Xikoladoni. 
Boy,  aged  five  years.  Supracondylar  fracture.  On  removal  of  the 
dressings  after  six  weeks  there  w^as  radial  paralysis.  Operation  at 
the  tenth  week.  Nerve  stretched  over  the  sharp  ends  of  the  dislo- 
cated fragments  and  embedded  in  callus  and  scar.  .  Lysis.  Improve- 
ment in  three  weeks.     After  ten  months  there  was  normal  function. 

Claus:     Centralbl.  f.  Chir.,  1893,  p.  883. 

Boy,  aged  ten  years.  Supracondylar  fracture  of  the  humerus. 
Complete  motor  paralysis  after  removal  of  the  dressing  in  three 
weeks.  Operation  after  fifty-five  days.  Nerve  caught  over  the 
sharp  ends  of  the  displaced  bones  and  embedded  in  callus.  Resection 
of  the  scar  and  the  nerve  sutured.  After  two  months  the  rewas  almost 
complete  recovery  in  spite  of  bone  infection. 

Deansley:     British  Med.  Jour.,  June  17,  1893,  p.  1258. 

Boy,  aged  eight  years.  Separation  of  the  lower  epiphysis.  Reduc- 
tion and  right-angle  splint.  Upon  removal  of  the  splint  there  was 
complete  motor  paralysis  and  much  callus  formation.  After  daily 
massage  and  electricity  the  paralysis  cleared  up  in  eighteen  days  in 
the  supinator  longus  and  in  twenty-eight  days  in  the  extensor  muscles. 
Later  the  callus  entirely  disappeared. 

Deansley:     Same  journal,  p.  1260. 

Boy,  aged  eight  years.  Separation  of  the  lower  epiphysis  of  the 
humerus.  Incomplete  reduction.  After  four  days  there  was  com- 
plete motor  paralysis.  Gradually  there  was  loss  of  reaction  to  the 
faradic  current.  Daily  stimulation  and  the  galvanic  current  resulted 
in  improvement  in  the  supinator  longus  in  seven  weeks  and  com- 
plete recovery  of  all  the  muscles  in  another  month. 

Trendelenburg  (1894):  Cited  by  Riethus  (Case  VIII),  Beitr.  z. 
klin.  Chir.,  xxiv,  703. 
Fracture  of  the  middle  third  of  the  humerus.  Motor  paralysis 
was  noted  after  change  of  the  dressings  in  two  weeks;  also  sensory 
disturbances.  Operation  after  one  hundred  and  fifteen  days.  Frag- 
ments displaced.  Nerve  divided  and  ends  lost  in  the  callus.  Wide 
gap  after  resection  of  the  scar.  Humerus  shortened  before  end- 
to-end  suture  could  be  made.     After  five  and  a  half  months  there 
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was  extension  of  the  hand,  after  eight  months  the  fingers  and  after 
ten  months  the  thumb. 

Thiersch  (1894):  Cited  by  Riethus  (Case  XII),  Beitr.  z.  klin. 
Chir.,  p.  703. 
Oblique  fracture  of  the  middle  third.  Much  swelling  and  pain 
in  the  hand.  On  the  fourteenth  day  there  was  a  complete  motor 
paralysis.  The  displacement  was  corrected,  but  there  remained  some 
deformity  and  the  paralysis  persisted.  Operation  six  weeks  after 
the  injury.  The  nerve  was  buried  in  the  scar  and  fixed  over  the 
prominent  edge  of  the  upper  fragment.  Lysis.  Removal  of  the 
sharp  bone  ends.     Improved  in  two  months. 

Goldstein:    Deutsch.  Ztschr.  f.  Chir.,  1895,  p.  582. 

Case  I. — Male.  Transverse  fracture  of  the  middle  third  of 
humerus.  Laterally  a  small  wound.  After  one  month  there  was 
complete  radial  paralysis.  Progressive  muscular  atrophy.  Oper- 
ation six  weeks  after  injury.  Nerve  embedded  in  callus  and  at  the 
upper  end  flattened  out  to  a  narrow  strand  which,  when  stimulated, 
gave  strong  contraction  in  the  extensor  muscles.  Neurolysis.  Result: 
Improved  in  fourteen  days.  Complete  recovery  in  three  and  a  half 
months. 

Case  II.— Male.  Fracture  of  the  middle  third  of  humerus.  Upon 
removal  of  the  dressing  the  fracture  was  healed  \nth  much  callus  but 
a  motor  paralysis  of  the  musculospiral  was  present.  Daih'  electricit^^ 
Operation  seven  weeks  after  the  injury:  Nerve  kinked  o\er  a  walnut- 
size  bony  projection.  Response  with  direct  stimulation.  Lysis. 
After  fourteen  days  there  was  the  first  movement;  after  two  months 
recovery  was  complete. 

Goldstein:    Deutsch.  Ztschr.  f.  Chir.,  1895,  No.  6,  vol.  xl. 

Transverse  fracture  of  the  middle  third.  Flesh  wound  on  the 
lateral  side.  In  sixteen  days  the  wound  was  almost  healed,  but 
there  was  no  bony  union.  Much  pain.  First  signs  of  radial  paresis. 
After  one  month  there  was  bony  union  with  much  callus.  Complete 
paralysis.  Reaction  of  degeneration  developed  in  spite  of  massage 
and  electricity.  Operation:  Radial  nerve  a  flattened  strand  above 
and  embedded  in  callus  below.  Lysis.  Improved  in  two  weeks. 
In  four  weeks  there  was  voluntary  motion.  Complete  recovery  in 
four  months. 
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Trendelenburg,  1897.  Cited  by  Riethus,  (Case  XIII).  Beitr.  z. 
klin.  Chif.,  1899,  xxiv.,  703. 
Male,  aged  twenty  years.  Fracture  between  the  middle  and  the 
lower  thirds.  Good  reduction.  Paralysis  of  the  radial  nerve  devel- 
oped in  the  course  of  the  next  two  weeks.  Operation  twenty-five 
days  after  the  injury.  Nerve  stretched  over  a  sharp  bony  fragment. 
Lysis.  Improved  in  fourteen  days.  In  sixty-nine  days  there  was 
beginning  motion.     In  one  year  there  was  complete  recovery, 

Trendelenburg:    Same  reference  (Case  X). 

Male,  aged  eighteen  years.  Transverse  fracture  just  above  the 
middle.  Marked  dislocation  of  the  fragments.  In  three  days  formi- 
cation on  the  back  of  the  first  three  fingers.  In  fifteen  days  there 
was  motor  paralysis  and  partial  sensory.  Operation  nineteen  days 
after  the  injury.  Nerve  kinked  at  a  right  angle  over  the  sharp  end 
of  the  upper  fragment.  Lysis.  On  the  next  day  sensation  was 
O.  K.  In  three  days  extension  was  possible,  but  was  not  complete 
before  one  month. 

Trendelenburg.     Same  reference  (Case  IX). 

Boy,  aged  five  years.  Supracondylar  fracture.  After  removal  of 
the  dressings  total  motor  paralysis  was  noted.  Operation  eight  weeks 
after  injury.  Nerve  stretched  out  over  a  callus  about  the  external 
epicondyle.     Lysis.     After  two  and  a  half  months  complete  motion. 

Trendelenburg:    Same  reference  (Case  XI). 

Male,  aged  seventeen  years.  Fracture  of  the  middle  third.  Upon 
removal  of  the  dressings  after  four  weeks  there  was  complete  motor 
paralysis.  Much  callus  was  noted.  Slight  sensory  disturbances 
also.  Operation  two  and  three-fourths  months  after  injury.  Nerve 
embedded  in  callus  and  compressed  by  bone  fragments  to  a  thin 
strand.  Resection  of  6  cm.  of  the  nerve  and  5  cm.  of  the  humerus 
followed  by  end-to-end  nerve  suture.  After  five  and  a  half  months 
there  was  extension  of  the  hand. 

Reisinger:     Beitr.  z.  klin.  Chir.,  No.  3,  xxxvi,  624. 

Male.  ObHque  fracture  at  the  junction  of  the  middle  and  lower 
thirds.  Upon  removal  of  the  dressings  on  the  nineteenth  day  radial 
paralysis  was  noted.  After  thirty-four  days  much  callus  formed; 
sensory  paralysis  also.  Operation  forty  days  after  the  injury.  Nerve 
embedded  in  callus.  Bones  wired  and  the  nerve  placed  in  a  new 
muscle  bed.  Seven  days  later  there  was  pus  infection.  After  fifty- 
eight  days  the  wound  was  granulating  well  and  first  movements  were 
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possible.  After  twelve  weeks  a  small  sinus  was  present.  Sensation 
normal.  Motion  not  improved.  After  eleven  months  there  was 
complete  recovery. 

Nelaton:     Gaz.  des  hop.,  1857,  p.  195. 

Male,  aged  thirty  years.  Fracture  of  the  middle  third.  Extreme 
pain  in  the  region  of  the  radial  nerve  upon  api^roximating  the  frag- 
ments. Operation  after  sixteen  months.  Nerve  interposed  between 
the  fragments.  Pseudoarthrosis.  Lysis  and  resection  of  bone  ends. 
After  four  weeks  the  patient  was  on  the  way  to  recovery. 

Ollier  (i86q):     Rev.  de  Chir.,  1884,  p.  209. 

Male,  aged  thirty  years.  Fracture  of  the  middle  third  with  a 
small  wound  on  the  posterior  side.  Wound  closed  in  four  days. 
Pseudarthrosis.  Pressure  over  a  point  10  cm.  above  the  external 
condyle  produced  a  knife-like  pain.  Above  this  point  3  cm.  is  the 
displaced  end  of  the  lower  fragment  separated  from  the  upper  frag- 
ment by  soft  tissues.  Finally  radial  paralysis  was  complete.  Opera- 
tion: Four  months  after  onset  of  the  paralysis.  Nerve  caught 
between  the  bone  ends.  Lysis.  Resection  and  wiring  of  bone 
ends.  In  spite  of  a  phlegmon  there  was  complete  recovery  in  sixty- 
eight  days. 

Ogston:     British  Med.  Jour.,  April  21,  1877,  p.  486. 

Fracture  of  the  middle  third  with  severe  muscle  injury.  After 
healing  radial  paralysis  was  noted.  JNIarked  muscle  atrophy.  Opera- 
tion: Nerve  had  slipped  forward  between  the  fragments  and  become 
thinned  out.     Lysis.     Result  not  given. 

Thiersch:  Cited  by  Riethus  (Case  XIV),  Beitr.  z.  klin.  Chir., 
1S99,  xxiv,  703. 
Male,  aged  forty-two  years.  Compound  fracture  of  the  middle 
third  of  the  humerus.  After  four  weeks  pseudarthrosis  and  sinus 
were  ])resent  with  sequestra.  After  one  year  there  was  complete 
union  with  motor  paralysis.  Operation  thirteen  months  after  injury: 
Nerve  embedded  in  scar  tissue  and  compressed  by  callus.  Lysis. 
No  improvement  in  forty  days.     Result  not  given. 

Tkelat:     Gaz.  hebd.,  1S91,  No.  11,  p.  122. 

Boy,  aged  eight  years.  Fracture  of  the  lower  third  of  the  humerus. 
Union  in  five  weeks.  Shortly  paralysis  of  the  extensors  was  noticed. 
Atrophy.  Operation,  two  and  a  half  months  after  injury:  Nerve 
compressed  in  callus.  Lysis.  Progressive  improvement  with  com- 
plete use  in  one  year. 
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Moullin:     Lancet,  June  24,  1893,  p.  1516. 

Male,  aged  twenty-eight  years.  Compound  fracture  at  the  junc- 
tion of  the  middle  and  lower  thirds.  Also  in  the  middle  of  the  radius: 
Triceps  torn  through  but  the  bone  was  not  splintered.  After  fifty 
days  the  wound  healed  with  pseudarthrosis.  After  two  and  a  half 
months  there  was  no  change.  The  bones  rubbed  against  each  other. 
Five  and  a  half  months  after  injury  the  ends  of  the  bones  freshened 
and  lined  up.  The  nerve  was  not  seen.  In  one  and  a  half  months 
the  fracture  united.  Three  months  later  had  wrist-drop.  In  four 
months  paralysis  was  complete.  There  was  much  callus.  Operation, 
eleven  and  a  half  months  after  the  injury:  A  two-inch  stretch  of 
the  nerve  had  become  scar  tissue.  Resected.  Gap  bridged  with  the 
sciatic  nerve  from  a  dog.     Failure. 

Deansly:     British  Med.  Jour.,  June  17,  1893,  p.  1260. 

Male,  aged  thirteen  years.  Double  fracture,  the  upper  one  at  the 
beginning  of  the  musculospiral  groove.  The  other  in  the  middle 
third.  After  the  union  of  the  fractures  radial  paralysis  was  noted. 
Triceps  normal.  At  operation  the  nerve  was  found  between  both 
ends.  Lysis.  Two  years  later  parah'sis  still  present  except  for  the 
supinator  longus. 

Goldstein:    Deutsch.  Ztschr.  f.  Chir.,  1895,  No.  6,  vol.  xl. 

Male.  Fracture  of  the  middle  third  of  humerus.  On  the  eleventh 
day  extension  was  removed.  Union  in  three  weeks  with  marked 
callus  on  the  posterior  and  the  lateral  sides.  Total  motor  radial 
paralysis.  Progressive  reaction  of  degeneration.  Operation,  fourth 
week:  Nerve  kinked  over  a  callus  growth.  Direct  stimulation  gives 
weak  response.  Lysis.  In  ten  weeks  extension  was  possible.  In 
four  months  there  was  complete  recovery. 

Sterling:     Lancet,  November  19,  1892. 

Male,  aged  thirty-eight  years.  Fracture  of  the  middle  third  of  the 
humerus.  After  five  weeks  radial  paralysis  was  noted.  The  upper 
end  of  the  lower  fragment  was  displaced  outward  and  backward. 
Sensation  was  slightly  disturbed.  Operation:  After  six  weeks  the 
nerve  caught  in  scar  tissue  against  the  bone.  Lysis.  In  three  weeks 
all  voluntary  movements  were  possible.  In  two  months  there  was 
complete  recovery. 

Neugebauer  (1896):     Beitr.  f.  klin.  Chir.,  vol.  xv. 

iSIale,  aged  eighteen  years.     Fracture  at  the  lower  end  of  the 
humerus  shaft.     Complete  healing  and  normal  use  of  the  hand  in 
Am  Surg  36 
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three  months.  Returned  to  work  and  soon  noticed  weakness  of  the 
arm  and  numbness  in  the  hand.  Painful  bony  prominence  at  the 
elbow.  Low-grade  reaction  of  degeneration  in  the  extensor  muscles. 
Sensation  disturbed.  Operation:  Nerve  embedded  in  scar  tissue 
and  pierced  by  a  bony  spicule,  i  cm.  long,  from  the  trochlea.  Within 
eighteen  months,  in  spite  of  two  neurolysis  operations  and  removal 
of  the  calcified  scar  tissue,  the  paralysis  remained.  Finally  the  nerve 
was  surrounded  by  a  Thiersch  epithelial  flap.  Result:  After  nine 
months  from  the  last  operation  he  resumed  his  trade  with  full  use 
of  the  arm. 

Drewitz:     Monatschr.  f.  Unfallheilkunde,  1896,  No.  i,  p.  8. 

Male,  aged  thirty-seven  years.  Fracture  followed  by  complete 
union.  After  that  there  was  pain  and  progressive  paralysis  of  the 
arm,  which  prevented  movement  for  one  and  a  half  years.  Slight 
improvement  with  massage  and  electricity.  After  three  and  a  half 
years  still  much  pain  and  a  useless  arm.  Not  much  atrophy.  Nine 
centimeters  above  the  site  of  the  old  fracture  a  bony  spicule  could 
be  felt  which  had  grown  out  laterally  from  the  lower  end  of  the  upper 
fragment.  Pressure  there  caused  formication  in  radial  distribution. 
Operation:  Three  and  a  half  years  after  injury.  Nerve  caught 
between  two  bony  spicules  and  embedded  in  callus.  Lysis.  Pain 
disappeared  at  once.  Sensation  good  in  five  days.  In  eight  days 
all  movements  were  free. 

Brauninger:     Miinchen.  med.  Wchnschr.,  igoo,  No.  9,  p.  290. 

Boy,  aged  sixteen  years.  Fracture  dislocation  of  the  upper  end  of 
the  humerus  with  the  end  of  the  lower  fragment  under  the  clavicle. 
Reduction  the  same  day.  In  four  weeks  radial  paralysis  developed. 
Two  and  a  half  months  after  the  injury  the  shoulder  was  somewhat 
atrophic;  in  the  axilla  there  was  some  thickening.  The  long  head 
of  the  triceps  was  also  paralyzed  as  well  as  the  extensors  of  the  hand. 
Reaction  of  degeneration.  No  improvement  in  four  weeks.  Opera- 
tion, six  months  after  injury:  Nerve  removed  from  the  scar  tissue 
canal  on  the  posterior  aspect  of  the  humerus.  Result:  In  ten  days 
all  extensor  muscles  were  working.  In  seven  months  there  was 
complete  recovery. 

Busch:     Allg.  med.  Centr.-Ztg.,  1863,  p.  725. 

Obliciue  fracture  between  the  middle  and  lower  thirds  of  the 
humerus.  After  removal  of  the  splint  radial  paraly.sis  was  noted. 
Operation,  five  months  after  injury:  Nerve  embedded  in  scar 
for  two  inches.  Lysis.  Immediate  extension  of  the  wrist.  In 
three  months  function  was  normal. 
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Strater:     Deutsch.  med.  Wchnschr.,  1S80,  p.  660. 

Fracture  of  the  humerus  followed  by  paralysis  of  the  radial  nerve 
(time  of  onset  not  recorded).  Operation:  Nerve  pinched  by  a 
fibrous  band.     Lysis.     Recovery. 

Lannelongue:  Bull,  de  la  Soc.  de  Chir.,  February  9,  1881,  p.  155. 
Fracture  of  the  humerus  followed  by  complete  radial  paralysis 
(time  not  recorded).  Operation,  after  three  months:  Anatomical 
division  of  the  nerve.  Ends  buried  in  scar  tissue.  End-to-end 
suture.     Result  not  recorded. 

Bruns,  v.:     Deutsch.  Chir.  Lieferung,  1882,  xxvii,  464. 

Boy,  aged  six  years.  Fracture  of  the  humerus.  Upon  removal  of 
the  dressings  after  six  weeks  motor  radial  paralysis  was  noted.  Opera- 
tion, after  one  year:  Nerve  ends  buried  in  scar.  Isolation  and  suture 
impossible.     Negative  result. 

Lefort:     Boularan,  Thesis,  Paris,  1884. 

Intra-articular  fracture  of  the  lower  end  of  the  humerus.  During 
the  course  of  repair  a  radial  paralysis  developed.  At  the  operation, 
several  months  later,  the  nerve  was  freed  from  a  4  cm.  callus  canal. 
Lysis.     Early  improvement.     Final  result  not  given. 

Thiersch:  Cited  by  Riethus  (Case  VI),  Beitr.  z.  klin.  Chir.,  1899, 
xxiv,  703. 
Boy,  aged  ten  years.  March  24,  1894.  Compound  fracture  of 
the  lower  end  of  the  humerus.  April  13  union  in  good  position  but  a 
complete  radial  paralysis  was  present.  Operation,  three  weeks  after 
injury:  Nerve  embedded  in  callus  and  scar.  Resection  and  nerve 
suture.  No  improvement  in  five  months.  Complete  recovery  in 
one  year. 

Thiersch:    Cited  by  Riethus  (Case  XXXIII).     Same  reference. 

Oblique  fracture  of  the  middle  third  of  the  humerus.  In  four- 
teen days  a  motor  paralysis  of  the  radial  developed.  Operation, 
six  weeks  after  injury:  The  edge  of  the  upper  fragment  pressed 
against  the  nerve,  where  it  was  fixed  in  callus.  Lysis.  After  two 
months:     Improved.     Result  not  recorded. 

Launois  and  Lejars:    Rev.  de  Chir.,  1903,  xxvii,  574. 

Male,  aged  sixty-two  years.  October  22,  1900.  Oblique  fracture 
of  the  lower  third.  On  the  forty-third  day  the  cast  was  removed  and 
a  complete  radial  paralysis  was  present.     Operation,  three  months 
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after  injury:     Nerve  lay  in  a  true  bony  canal.     Lysis.     Pain  soon 
relieved.     Complete  recovery  in  eight  months. 

Sherren:    Injuries  to  Nerves.     1908. 

Male.  Fracture  of  the  lower  third  of  the  humerus.  In  course  of 
repair  an  incomplete  paralysis  of  the  radial  nerve  developed.  At 
the  operation  on  the  twenty-eighth  day  the  nerve  was  found  bound 
in  callus.     Lysis.     Recovery  began  in  twelve  weeks. 

Broca  and  Mouchet:  Rev.  de  Chir.,  Paris,  1899,  xix,  701  (Case  I). 
Female,  aged  eight  years.  Supracondylar  fracture.  At  the  end 
of  three  weeks  a  complete  radial  paralysis  was  noticed  with  atrophy 
of  the  muscles  about  the  elbow.  Pronounced  reaction  of  degenera- 
tion in  the  extensor  group.  Under  electricity  and  massage  improve- 
ment began  in  two  months.     Complete  recovery  in  eight  months. 

Broca  and  Mouchet:     Same  reference  (Case  II). 

Boy,  aged  nine  years.  Supracondylar  fracture.  In  two  weeks  a 
radial  paralysis  developed  and  much  callus  was  formed.  Under 
electric  therapy  improvement  began  in  twenty-eight  days  and  was 
complete  in  six  weeks. 

Broca  and  Mouchet:     Same  reference  (Case  III). 

Boy,  aged  ten  years.  Supracondylar  fracture.  Good  reduction. 
At  the  end  of  the  third  week  a  paralysis  of  the  radial,  median  and 
ulnar  nerves  was  noticed.  Massage  and  electricity  resulted  in 
improvement  in  the  radial  paralysis  in  two  months.  Operation,  three 
months  after  injury:  Ulnar  nerve  freed  from  scar  tissue.  Result: 
Radial  only  improved. 

Berard,  M.:    Lyon  Medical,  1904,  ciii,  949  (Case  V). 

Little  girl.  Radial  paralysis  developing  on  the  sixth  day  after 
reduction  of  a  supracondylar  fracture.     Recovery  without  operation. 

Berard,  M.:     Same  reference  (Case  VI). 

Young  boy.  Radial  paralysis  noticed  forty  days  after  a  supra- 
condylar fracture  and  twenty  days  after  the  reduction.  At  the 
operation  the  nerve  was  embedded  in  scar  tissue  at  the  lower  end 
of  the  upper  fragment.  Sensation  improved  in  eight  days.  Motor 
paralysis  improved  in  one  month.     Complete  recovery  in  two  months. 

Keen,  W.  W.:     Med.  Chronicle,  Manchester,  1900,  iii,  337  (Case  I). 
Boy,   aged   six   years.     May    12,    1894,   sustained   supracondylar 
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fracture  of  the  humerus,  which  healed  in  cubitus  varus  position  with 
complete  radial  paralysis.  Operation,  at  seven  months:  Nerve  was 
caught  by  a  projecting  bone  fragment.     Lysis.     Result:   Improved. 

Keen,  W.  W.:     Same  reference  (Case  V). 

Boy,  aged  ten  years.  Compound  supracondylar  fracture  of  the 
humerus.  Wrist-drop  noticed  when  the  splint  was  removed  five 
weeks  later.  Marked  atrophy  of  the  muscles.  Operation,  one  year 
and  nine  months  after  injury:  2.5  cm.  of  thickened  nerve  resected. 
End-to-end  suture.  Result:  Some  improvement  one  year  after 
operation. 

Folet:     Echo  Med.  du  Nord.,  Lille,  1901,  v,  444. 

Male.  Fracture  at  the  middle  third  of  the  humerus.  On  the 
fourth  day  paralysis  of  radial  nerve  was  noticed.  It  become  com- 
plete at  the  end  of  the  twentieth  day.  Operation,  on  the  ninth  day: 
Nerve  thickened.     Lysis.     Improved  in  one  month. 

Blencke,  "A.:  Monatschr.  f.  Unfallheil.  Leipz.  January  15,  1902. 
Male.  Fracture  of  the  left  humerus.  In  the  hospital  for  four 
months,  during  which  time  a  complete  radial  paralysis  developed. 
Reaction  of  degeneration.  Operation:  Nerve  grown  in  scar  tissue 
about  displaced  bone  fragments.  Lysis.  In  forty  days  there  was 
complete  recovery  except  for  abduction  of  the  thumb  and  slight  dis- 
turbance in  sensation. 

Chauzey-Puzey:     British  Med.   Jour.,  No.    10,   viii,  89;  cited  by 
Blencke,  same  reference. 
Male,  aged  fifty  years.     Fracture  of  the  middle  third  of  the  hum- 
erus.    Complete  secondary  paralysis.    Operation,  after  three  months: 
Nerve  freed  from  callus.     Complete  recovery  in  nine  months. 

Murray,  Francis:  New  York  Med.  Jour.,  iv,  70S;  cited  by  Blencke, 
same  reference. 
Boy,  aged  twelve  years.  Fracture  of  the  middle  third.  Secondary 
complete  paralysis  of  the  radial  nerve.  Operation,  after  three  months: 
Marked  displacement  of  fragments.  Nerve  adherent  and  thinned  out 
over  the  edge  of  the  lower  fragment.  Lysis.  In  four  weeks  extension 
of  the  fingers  was  noted.    In  five  months  there  was  complete  recovery. 

Kennedy:     British  JMed.  Jour.,  No.  1925;  cited  by  Blencke,  same 
reference. 
Three  cases  with  total  radial  paralysis  operated  between  twelve 
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and  fifteen  weeks  after  injury.  All  completely  recovered.  One 
case  operated  eleven  months  after  injury  with  partial  recovery.  One 
case  of  secondary  total  paralysis  operated  twelve  weeks  after  injury 
in  which  lysis  performed  with  improvement  in  thirteen  days  and  later 
complete  recovery. 

Kolliker:    Beitr.   z.   Chir.   d.   Periph.    Nerv.;    cited    by  Blencke 
(Case  XXII)). 
Fracture   of    the   right   elbow-joint   with   secondary   total   radial 
paralysis.     Operation,    after  a  few   years:     Lysis.     Result:     Slight 
improvement. 

Mikulicz:    Cited  by  Blencke  (Case  XXVI). 

Boy,  aged  sixteen  years.  Secondary  complete  radial  paralysis. 
Operation,  after  four  months:  Nerve  fixed  to  bone  and  pinched  by 
band  of  scar  tissue.     No  record  of  end-result. 

Peterson:     Cited  by  Blencke  (Case  XXXVI). 

Male,  aged  fourteen  years.  Supracondylar  fracture  with  dis- 
placement of  the  external  epicondyle.  Secondary  paralysis  of  the 
radial  nerve.  Operation,  in  three  months:  Nerve  buried  in  scar. 
Lysis.     After  four  weeks  there  was  normal  motion. 

Rinne:     Cited  by  Blencke  (Case  XXXIX). 

Male,  aged  thirty-seven  years.  Fracture  of  the  middle  third  of  the 
humerus.  Total  secondary  paralysis  of  the  radial  nerve.  Much  pain. 
Operation,  after  three  and  a  half  years:  Nerve  interposed  between 
the  fragments.     Immediate  improvement.     Complete  recovery. 

Sonnenberg:     Cited  by  Blencke  (Case  XL). 

Male.  Transverse  fracture  of  the  middle  third  of  the  humerus. 
Gradually  developing  secondary  radial  paralysis.  Operation,  after 
one  month:  Nerve  embedded  in  callus.  Lysis.  Improved  in  four- 
teen days.     Complete  recovery  in  four  months. 

Sonnenberg:    Cited  by  Blencke  (Case  XLI). 

Male.  Fracture  of  the  middle  third  of  the  humerus.  After  three 
weeks  total  radial  paralysis  developed.  At  the  operation  the  nerve 
kinked  over  the  outgrowth  of  the  callus.  Lysis.  Improved  in 
fourteen  days.     Complete  recovery  in  three  months. 

Stimson:    Cited  by  Blencke  (Cases  XLIII,  XLIV  and  XLV). 

Three  cases  of  total  radial  paralysis.  In  two  complete  recovery. 
In  one  the  result  is  not  known. 
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TiLLAUx:  Cited  by  Blencke,  Bull,  de  la  Soc.  de  Chir.,  1878,  vol. 
XXVI.  (Cases  LIV  and  LV). 
Fracture  in  the  lower  third  of  the  humerus.  Secondary  complete 
paralysis  of  the  radial  nerve.  Operation,  in  eight  weeks:  Nerve 
kinked  in  a  bayonet-shaped  canal.  Lysis.  Improved  in  three 
days.     Complete  recovery. 

Thiem:     Cited  by  Blencke  (Case  XL VIII). 

Male.  Secondary  incomplete  paralysis  of  the  radial  nerve  follow- 
ing fracture  of  the  humerus.  Arm  rebroken  at  the  site  of  the  old 
fracture  by  a  fall.     Complete  recovery  in  two  months. 

Tixier:     Cited  by  Blencke  (Case  LVI). 

Secondary  paralysis  of  the  radial  nerve  developing  at  the  time 
of  union  of  the  fracture  of  the  humerus.  Operation  in  nine  weeks. 
No  improvement.  After  twenty  weeks  had  a  second  operation. 
Immediate  improvement.     Complete  recovery  in  three  months. 

Scudder:  Treatment  of  Fractures.  Analysis  of  11  cases  from  the 
Massachusetts  General  Hospital. 

Case  I.  —Interval  before  operation,  four  and  a  half  months.  Result 
after  one  year:  Improved. 

Case  II. — Interval  before  operation,  five  months.  Result  after 
nine  years:     Complete  recovery. 

Case  III. — Interval  before  operation,  three  months.  Result  after 
five  years:    Complete  recovery. 

Case  IV.— Interval  before  operation,  three  months.  Result:  Not 
recorded.     Good  functional  result. 

Case  V.— Interval  before  operation,  three  months.  Result  after 
one  year:    Complete  recovery. 

Case  VI.— Interval  before  operation,  three  months.  Result  after 
three  years:     Not  improved. 

Case  VII. — Interval  before  operation,  seven  months.  Result  after 
twelve  years:    Marked  wTist-drop. 

Case  VIII. —Interval  before  operation,  three  weeks.  Result 
after  one  year:    Perfect  functional  result. 

Case  IX.— Interval  before  operation,  four  months.  Result  after 
sixteen  years:    Wrist-drop  complete. 

Case  X. — Interval  before  operation,  seven  months.  Result  after 
sixteen  years:    Fair  extension  of  wrist. 

Case  XL — Interval  before  operation,  three  weeks.  Result  after 
one  year  and  seven  months:  Perfect  except  for  extension  of  the  thumb. 
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(b)  the  ulnar  nerve 

Sherren:    Injury  of  the  Nerves.     W.  Wood  &  Co.,  1908. 

Fracture  of  the  radius  and  ulna  in  the  lower  third  of  the  forearm. 
All  muscles  supplied  by  ulnar  nerve  paralyzed  and  gave  reaction  of 
degeneration.  At  the  operation  the  ulnar  nerve  was  bound  down  to 
the  ulna  through  the  fibers  of  the  flexor  profundus.  Lysis.  After 
ten  days  sensation  began  to  return. 

Payr,  E.:    Deutsch.  Ztschr.  f.  Chir.,  1900,  Hv,  167  (Case  11). 

Boy,  aged  thirteen  years.  Injury  to  the  right  elbow,  November 
II,  1898.  After  seven  weeks  had  a  complete  paralysis  of  the  ulnar 
nerve,  but  not  complete  reaction  of  degeneration.  Operation  ten 
weeks  after  injury.  Nerve  bound  in  callus  over  the  fractured  medial 
epicondyle.     Lysis.     Within  ten  days  almost  complete  recovery. 

Lett,  H. :     Clin.  Jour.,  London,  191 2-13,  No.  i,  x,  27  (Case  I). 

Boy,  aged  thirteen  years.  November  7,  191 1.  Separation  of  the 
lower  epiphysis  of  the  humerus,  which  was  displaced  forward  and 
outward.  Reduced  and  dressed  in  flexion.  February  22,  1912, 
marked  thickening  about  the  elbow,  cubitus  valgus  and  almost  com- 
plete ulnar  nerve  paralysis.     Result  not  recorded. 

Lett,  H.  :     Same  reference  (Case  II). 

Male,  aged  forty  years.  Fracture  of  the  ulna  at  the  junction  of 
the  middle  and  lower  thirds.  Union  after  several  months.  After  a 
few  more  months  the  patient  developed  shooting  pain  in  the  ring  and 
the  little  fingers.  Examination:  Loss  of  epicritic  and  protopathic 
sensation  over  the  distribution  of  the  dorsal  branch  of  the  ulnar 
nerve.  Callus  felt  where  this  branch  crosses  the  ulna.  Treatment 
not  recorded. 

Redard,  M.:     Congres  fran?  de  Chir.,  Paris,  1910,  p.  992. 

Child,  aged  five  years.  February  12,  1908,  fracture  of  the  lower 
end  of  the  humerus.  Within  a  month  there  was  onset  of  complete 
ulnar  paralysis.  Examination,  six  months  after  injury:  Extreme 
atrophy.  Reaction  of  degeneration  of  the  muscles  of  the  hand. 
Old  fracture  of  the  external  condyle  with  much  callus.  Ulnar  groove 
shallow.  Cubitus  valgus.  Nerve  superficial  and  enlarged.  Opera- 
tion, four  months  after  injury:  Nerve  three  times  its  normal  size  — 
fusiform.  Longitudinal  incisions  made  through  the  sheath.  New 
groove  made  by  chiseling  out  some  bone.  This  groove  was  lined  by 
a  piece  of  aponeurotic  fascia  and  the  nerve  replaced.  Result:  Com- 
plete recovery  in  three  months. 
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Blum,  M.:     Arch.  gen.  de  med.,  April,  1892. 

Boy,  aged  fifteen  years.  Compound  fracture  of  the  forearm  with 
marked  displacement.  After  removal  of  the  splint  in  one  month 
there  was  complete  paralysis  of  the  ulnar  nerve.  At  the  operation 
the  nerve  was  pinched  by  a  fibrous  band  and  thinned  out.  In  two 
months  there  was  complete  recovery. 

Broca  and  Mouchet:     Rev.  de  Chir.,  Paris,  1899,  xix,  701. 

Boy,  aged  seven  and  a  half  years.  July  10,  1897,  fractured  inter- 
nal condyle  of  the  humerus.  August  23  an  ulnar  "griffe"  was  noted. 
Nerve  palpally  enlarged  and  displaced  a  little  by  callus.  Operation, 
eleven  weeks  after  injury:  Lysis.  Result:  By  December  i  normal 
sensation  was  noted.     In  five  months  there  was  complete  recovery. 

Vogt:     Brandenburg,  Inaug.  Dissert.,  Greifswald,  1883,  p.  21. 

Female,  aged  nineteen  years.  Fracture  of  the  epitrochlear  region 
of  the  humerus  followed  by  paralysis  of  the  ulnar  nerve.  At  opera- 
tion: Nerve  compressed  in  a  fibrous-bony  canal  about  which  it  is 
swollen.     Lysis.     Recovery  in  four  weeks. 

(c)    THE  median   nerve 

Gensoul:    Arch.  gen.  de  med.,  1836,  2d  series,  xi,  198. 

A  young  girl.  Fracture  of  the  forearm.  Death  from  tetanus.  At 
autopsy  the  median  nerve  was  caught  between  the  ends  of  the  radius. 

Bouilly:     Bull,  de  la  Soc.  de  Chir.,  1884,  x,  405. 

Male,  aged  seventeen  years.  CoUes's  fracture  healed  with  a  typical 
silver-fork  deformity.  Pressure  of  the  upper  fragment  caused  pain 
in  the  region  of  the  median  nerve  with  gradual  loss  of  motor  power 
and  trophic  changes.  After  three  months  at  operation  the  promi- 
nent bone  was  removed  and  lysis  was  performed.  In  six  months 
pain  was  entirely  gone  and  function  was  normal  except  for  some 
atrophy  of  the  thenar  eminence. 

Broca  and  Mouchet:  Rev.  de  Chir.,  Paris,  1899,  xix,  701  (Case  IV). 
Child,  aged  eight  years.  Supracondylar  fracture  poorly  reduced. 
In  two  weeks  there  was  an  onset  of  median  nerve  paralysis.  Pressure 
on  the  median  nerve  over  the  upper  fragment,  which  was  very  pain- 
ful.    Cleared  up  rapidly. 

Broca  and  Mouchet:     Same  reference  (Case  V). 

Supracondylar  fracture  with  much  displacement.     Gradual  devel- 
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opment  of  the  partial  irritation  of  the  median  nerve.     Operation  in 
three  weeks.     Fracture  reduced.     Quick  recovery. 

Broca  and  Mouchet:     Same  reference  (Case  VII). 

Boy,  aged  six  years.  July  31,  1896.  Fracture  at  the  elbow. 
Reduced  the  same  day.  After  ten  weeks  median  nerve  paralysis 
was  noted.  Sensation  normal.  Partial  reaction  of  degeneration. 
Roentgen  ray.  Supracondylar  fracture  with  backward  displacement 
of  the  lower  fragment.  Operation  eighteen  months  after  the  injury. 
Following  this  the  nerve  became  swollen  and  sore  at  the  elbow,  and 
a  bony  outgrowth  could  be  felt  beneath  it.     End-result  not  given. 

Broca  and  Mouchet:     Same  reference  (Case  VIII). 

Male,  aged  thirteen  and  a  half  years.  Supracondylar  fracture. 
Upon  removal  of  the  splint  in  thirty  days  there  were  the  first  signs 
of  median  motor  paralysis.  Bony  callus  in  front  of  the  elbow  caused 
pressure  on  the  nerve.  Operation  after  eleven  months.  Bony  out- 
growth removed.  Lysis.  Trophic  changes  cleared  up  in  eight  days. 
Improved,  in  five  months. 

Broca  and  Mouchet:     Same  reference  (Case  IX). 

Child,  aged  seven  years.  Supracondylar  fracture.  Upon  removal 
of  the  splint  in  four  weeks  median  nerve  palsy  was  first  noticed. 
Union  in  varus  position.  Sensation  normal.  Roentgen  ray  shows 
forward  displacement  of  the  upper  fragment.     No  further  report. 

Berard,  M.:    Lyon  Medical,  1904,  ciii,  949  (Case  II). 

Supracondylar  fracture  of  the  humerus  with  much  displacement. 
On  removal  of  the  splint  in  three  weeks  median  nerve  paralysis 
was  noted.  Operation  in  the  fourth  week.  The  nerve  thickened 
and  was  adherent  to  the  periosteum.  Lysis.  Sensation  improved 
in  a  few  days.     Motion  began  in  one  month. 

Berard:     Same  reference  (Case  III). 

Little  girl.  Supracondylar  fracture  healed  in  malposition.  At 
operation  the  median  nerve  was  adherent  to  the  upper  fragment. 
Lysis.     Complete  recovery. 

Berard:     Same  reference  (Case  IV). 

Little  boy.  Median  paralysis  caused  by  pressure  of  forward  dis- 
placed upper  fragment  in  a  supracondylar  fracture.  At  operation: 
Fracture  reset.     Nerve  not  exposed.     Recovery. 
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(d)  the  brachial  plexus 

Berger:    Bull,  de  la  Soc.  Anat.,  1871,  p.  157. 

Male,  aged  forty-four  years.  Comminuted  fracture  of  the  clavicle. 
During  the  healing  process  there  was  neuralgic  pain  in  the  upper 
chest,  shoulder  and  arm.  Operation  after  six  weeks  showed  two  sharp 
bone  splinters  on  the  outer  fragment  which  made  direct  pressure 
backward  on  the  brachial  plexus.  Removal.  Early  relief  of  symp- 
toms. 

Chalot:    Bull,  de  la  Soc.  de  Chir.,  February  25,  1879,  p.  190. 

Male,  aged  thirty-five  years.  Four  years  ago  had  a  fracture  of 
the  inner  third  of  the  cla\dcle  which  had  healed  with  marked  posterior 
dislocation  of  the  outer  fragment.  Marked  h^'peresthesia  of  the  volar 
aspect  of  the  fingers,  hand  and  forearm.  The  slightest  movement 
of  the  shoulder  caused  extreme  pain.  No  operation  was  performed. 
Result  not  recorded. 

Krause:  Ueber  Druckparalysen  u.  Druchneurosen  bedingt  durch 
Callus  u.  Narbenmassen,  Inaug.  Diss.,  Berlin,  1882,  p.  19. 
Male,  aged  twenty-eight  years.  Comminuted  fracture  of  the 
cla^^cle  with  motor  and  sensory  paralysis  of  the  arm  and  numbness 
of  the  cheek  and  the  neck.  In  three  weeks  the  fracture  healed  with 
much  callus,  shortening  of  3  cm.  and  marked  posterior  angulation. 
At  operation:  The  brachial  plexus  was  thinned  out  and  grown  to 
the  angulated  portion  of  the  clavicle,  but  not  severed.  After  one 
year  there  was  no  improvement. 

Seeligmuller:    Deutsch.  Arch.  f.  klin.  Med.,  1877,  xx,  107. 

Male,  aged  thirty  years.  Fracture  of  the  outer  third  of  the  clavicle 
followed  by  total  paralysis  of  the  brachial  plexus  and  stimulation  of 
the  cervical  sympathetic.  After  three  months  there  was  a  subperi- 
osteal resection  of  5  cm.  of  the  cla\dcle  in  the  region  of  the  fracture. 
In  six  months  there  was  complete  recovery  of  function  of  the  arm. 

Vogt:     Deutsch.  Ztschr.  f.  Chir.,  1877,  p.  144. 

Female,  aged  eleven  years.  Comminuted  fracture  of  the  surgical 
neck  of  the  humerus.  After  seven  weeks  there  was  pseudarthrosis 
and  complicated  paralysis  of  the  brachial  plexus.  Operation:  Resec- 
tion of  the  head  of  the  humerus  and  freeing  of  the  plexus  showed  the 
nerve  trunks  lay  in  a  deep  groove  between  two  projecting  bones. 
After  three  years  there  was  but  slight  improvement. 
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Delens:    Arch,  gen.,  1881,  ii,  172. 

Male,  aged  forty-two  years.  Fracture  of  the  clavicle  wdth  marked 
displacement.  Healed  with  callus  5  cm.  thick.  Arm  useless,  with 
I)rogressive  atrophy.  No  radial  pulse.  Operation  after  three  months. 
Subperiosteal  resection  of  the  callus.  Immediate  return  of  the 
radial  pulse.  In  eight  days  there  was  improvement  of  the  muscles. 
In  three  months  he  had  normal  use. 

Beaume,  W.:     Neurol.  Centralbl.,  1888,  p.  658. 

Callus  about  a  healed  fracture  of  the  clavicle  led  to  a  neuritis  of 
the  brachial  plexus  beginning  four  weeks  after  the  injury,  followed 
by  general  atrophy,  contractures,  paraesthesias  and  marked  atrophic 
changes.     Resection  of  callus  followed  by  slow  recovery. 

(e)  sciatic  nerve  and  branches 

Weber,  C:  Chir.  Erfahr.  u.  Untersuchungen,  Berlin,  1859,  p.  100. 
Male,  aged  forty-one  years.  Compound  comminuted  fracture  of 
the  leg.  On  the  twelfth  day  tetanus  developed.  In  spite  of  ampu- 
tation he  died.  Dissection  showed  sharp  splinters  of  bone  lodged 
within  the  external  popliteal  nerve  and  anterior  tibial  artery. 

Syme:    Lancet,  1855,  i,  174. 

Male.  Fracture  of  the  lower  end  of  the  femur.  Extreme  pain. 
Leg  became  swollen  and  the  skin  was  pierced  by  a  bone  fragment, 
necessitating  amputation.  Dissection  showed  a  sharp  thin  bone 
fragment  in  the  external  popliteal.     Popliteal  vein  obliterated. 

Lauenstein:     Centralbl.  f.  Chir.,  1882,  No.  51. 

Fracture  of  the  lower  end  of  the  femur  above  the  condyles  with 
union  at  the  right  angle.  Upon  removal  of  the  splints  a  paralysis  of 
the  external  popliteal  nerve  was  present.  At  the  operation,  after 
three  months,  the  nerve  was  caught  and  thinned  out  over  the  sharp 
end  of  the  lower  fragment.  Lysis.  A  resection  of  bone.  Improve- 
ment in  two  months. 

Davies,  R.:    Arch.  f.  khn.  Chir.,  iii,  138. 

Male,  aged  fifty-four  years.  Compound  fracture  of  the  middle 
third  of  the  tibia  and  lower  third  of  the  fibula.  Union  with  involve- 
ment of  part  of  the  anterior  tibial  and  musculocutaneous  ner\'es. 
Severe  pain,  contractures  and  vasomotor  disturbances  in  front  of 
the  foot.  At  the  operation  part  of  the  external  ])oi)liteal  was  excised. 
Good  functional  recovery. 
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SzuiiAN,  L. :     Deutsch.  med.  Wchnschr.,  1SS3,  p.  764. 

Supracondylar  fracture  of  the  femur.  Marked  dislocation  without 
solid  union.  Osteotomy  of  callus  after  five  months.  Twelve  weeks 
later  there  was  complete  paralysis  of  the  external  popliteal.  At  the 
operation:  Xerve  embedded  in  a  bony  canal  covered  with  fibro- 
cartilage  2.^,  cm.  long.  Lysis.  In  three  months  there  was  complete 
recovery. 

(f)  the  anterior  crural 

Hammick:    Amputations  and  Fractures,  etc,  p.  74. 

Fracture  of  the  femur  with  death  from  tetanus.  Autopsy  showed 
a  branch  of  the  anterior  crural  nerve  caught  between  the  bone  frag- 
ments and  stretched  as  tight  as  a  violin  string. 


III.  Late  Paralysis 

HuxT,  J.  R. :  Jour.  Am.  Med.  Assn.,  January,  1916,  vol.  Ixvi  (Case  I). 
Male.  Fracture  of  the  elbow  at  five  years  followed  by  cubitus 
valgus  and  deformity  in  the  region  of  the  interior  condyle.  Thirty- 
six  years  later  there  gradually  developed  an  ulnar  neuritis,  ^^•ith  pain, 
paraesthesia  and  disturbance  of  epicritic  sensation  in  the  distribution 
of  the  ulnar  nerve.  Weakness  of  the  hand  gradually  developed  until 
a  complete  paralysis  was  present.  Marked  muscle  atrophy.  Com- 
plete reaction  of  degeneration.  No  trophic  changes.  Roentgen  ray 
showed  old  fracture  of  external  condyle  of  the  humerus.  Ulnar 
groove  was  very  shallow  and  the  ulnar  nerve  lay  very  superficial. 
Treatment  was  not  recorded. 

Hunt,  J.  R.:     Same  reference  (Case  II). 

Female,  aged  sixty-five  years.  Fractured  her  right  elbow  at  six- 
teen years.  Fair  recovery  with  limited  flexion.  At  the  age  of 
fifty-five  years  signs  of  ulnar  neuritis  appeared  and  gradually  pro- 
gressed. Marked  cubitus  valgus.  The  ulnar  groove  was  shallow 
and  the  nerve  thickened.  The  roentgen  ray  shows  considerable 
hypertrophy  of  the  bone  in  the  region  of  the  internal  condyle.  Treat- 
ment was  not  recorded. 

Hunt,  J.  R.:     Same  reference  (Case  III). 

Male,  aged  twenty-one  years.  Fractured  his  left  elbow  at  the  age 
of  fifteen  years.  Made  an  excellent  recovery.  Six  years  later  there 
were  first  noticed  wasting  of  the  muscles  of  hand  and  weakness  and 
numbness  in  distribution  of  ulnar  nerve.  Cyst-like  tumor  could  be 
palpated  in  the  ulnar  groove.     Enlargement  and  deformity  of  inter- 
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nal  condyle.  Operation:  Cystic  tumor  the  size  of  a  hazelnut  beneath 
the  ulnar  nerve  pushing  it  forward  (chronic  bursitis).  Removal. 
Complete  recovery. 

Sheldon,  Walter:    Medical  CHnics  of  North  America,  September, 
1921,  Mayo  CHnic,  No.  2,  Vol.  V. 
In  a  series  of  22  cases  of  late  involvement  of  the  ulnar  nerve  in 
lesions  about  the  elbow  the  following  16  cases  were  associated  with 
fractures : 

Case  I.— Male,  aged  thirty-one  years.  Fracture  at  five  years  of 
age.  Examination  twenty-five  years  later.  Deformity  of  the  right 
elbow.  Ulnar  nerve  lies  over  the  inwardly  displaced  internal  con- 
dyle. Symptoms  for  two  months.  Atrophy,  loss  of  strength,  hyper- 
esthesia and  hyperalgesia.  Ulnar  nerve  palpably  enlarged,  firm  and 
tender.  At  operation,  twenty-five  years  after  injury:  Nerve  enlarged 
and  small  neuroma  present.  Result:  Two  years  later  slight  atrophy 
was  present.  Some  numbness  and  tingling  in  the  little  finger.  Some 
weakness  but  good  functional  result. 

Case  II.— Female,  aged  thirty- two  years.  Fracture  of  the  left 
elbow  at  nine  years  and  eleven  years.  Almost  eighteen  years  later 
ulnar  paralysis  began  to  develop.  Marked  deformity  at  the  elbow. 
At  operation  five  years  later:  Nerve  enlarged  by  a  pseudoneuroma. 
Result:  Three  years  later  almost  complete  recovery.  Slight  atrophy 
and  numbness  still  present. 

Case  III.— Male,  aged  thirty-four  years.  Fracture  of  the  left 
elbow  at  two  years.  Thirty-two  years  later  had  onset  of  ulnar 
paralysis.  Deformity  at  the  elbow.  Partial  reaction  of  degeneration. 
At  operation:  Ten  months  later  a  small  fusiform  pseudoneuroma  was 
present.  Result:  Two  years  later,  good  use  of  hand.  Slight  weak- 
ness and  some  atrophy. 

Case  IV.— Male,  aged  twenty-eight  years.  Fracture  of  the  elbow 
at  ten  years  and  twenty-eight  years.  Signs  of  ulnar  paralysis  began 
soon  after  the  second  injury.  Deformity  at  the  elbow.  Callus 
over  the  internal  condyle.  Mass  i  cm.  in  diameter  along  the  nerve 
just  below  the  elbow.  At  operation:  Nerve  enlarged  and  pressed  to 
one  side  by  bursa.     Result  two  years  later:    Good  functional  result. 

Case  V.— Male,  aged  thirty-nine  years.  Fracture  of  the  right 
elbow  at  thirty-eight  years.  About  one  year  later  had  onset  of 
ulnar  nerve  paralysis.  At  operation:  Two  months  later  removal  of 
two  loose  foreign  bodies.  Large  bursa  filled  the  ulnar  groove.  One 
pseudoneuroma.  Result:  Two  years  later  there  was  almost  complete 
recovery. 
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Case  VI.— Male,  aged  forty-five  years.  Fracture  of  the  right 
elbow  at  seventeen  years.  Many  years  later  he  developed  paralysis 
of  the  ulnar  nerve.  Deformity  of  the  internal  condyle.  At  operation : 
Marked  inflammatory  interstitial  neuritis  for  3.7  cm.  Two  small 
neuromas.  Ulnar  groove  shallow  from  overgrowth  of  bone  about 
the  internal  condyle.     Result:  Two  years  later,  not  improved. 

Case  VII.— Female,  aged  thirty-eight  years.  Fracture  of  the 
right  elbow  at  six  years.  Twenty-four  years  later  ulnar  paralysis 
began  to  develop.  Roentgen  ray  shows  ununited  fracture  of  external 
condyle.  At  operation:  Eight  years  after  beginning  of  symptoms 
interstitial  neuritis  was  found.  Longitudinal  incisions  through  the 
sheath.     Result:    Two  3^ears  later,  improved. 

Case  VIII.— Female,  aged  twenty-four  years.  Fracture  of  the 
elbow  at  three  years.  Twenty-one  years  later  had  ulnar  paralysis. 
Deformity  of  the  internal  condyle.  At  operation:  Diffuse  thickening 
for  5  cm.  Pseudoneuroma  involving  one-third  of  the  nerve.  Result: 
After  eighteen  months  almost  complete  recovery. 

Case  IX.— Male,  aged  forty-three  years.  Fracture  of  the  elbow  at 
twelve  years.  Thirty-one  years  later  ulnar  paralysis  developed. 
Deformity  at  the  elbow.  Internal  condyle  displaced  backward  and 
laterally.  At  operation:  Six  months  later  two  pseudoneuromas  and 
diffuse  thickening  for  5  cm.  over  the  point  of  the  elbow.  Result: 
Improved  after  one  year. 

Case  X.— Male,  aged  forty-seven  years.  Fracture  of  the  elbow  at 
twelve  years.  Thirty-five  years  later  ulnar  paralysis  gradually 
developed.  Deformity  at  the  elbow  with  prominent  internal  con- 
dyle. At  operation:  Eight  months  later  had  diffuse  thickening  of 
the  nerve  for  5  cm.     Result:    Improved. 

Case  XL— Male,  aged  thirty  years.  Fracture  at  ten  years.  After 
eighteen  years  ulnar  paralysis  developed.  Cubitus  valgus.  External 
condyle  displaced  upward.  At  operation:  Nerve  enlarged  and  thick- 
ened.    Result:    Improved. 

Case  XIL— Male,  aged  forty-two  years.  Fracture  of  the  elbow 
at  four  years.  After  twenty-eight  years  developed  paralysis  of 
the  ulnar  nerve.  At  operation:  Nerve  thickened  for  2.5  cm.  Result: 
Not  improved. 

Case  XIIL— Male,  aged  thirty  years.  Fracture  and  dislocation 
of  the  elbow  at  four  years.  After  twenty-three  years  had  ulnar- 
nerve  palsy.  Symptoms  for  three  years.  Old  ununited  fracture  of 
external  condyle.  No  operation.  Result:  Hand  useful  for  coarse 
work  only. 

Case  XIV.— Male,  aged  twenty-six  years.  Fracture  of  the  right 
elbow  at  four  years.     About  ten  years  later  ulnar  palsy  developed 
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and  continued  for  twelve  years.  Roentgen  ray  showed  ununited 
fracture  of  the  external  condyle  and  fracture  of  the  internal  condyle. 
Claw-hand.     Result:    Not  improved.     No  operation. 

Case  XV. — Male,  aged  twenty-nine  years.  Fracture  of  the  left 
elbow  at  six  years.  About  twenty-two  years  later  develoi)ed  paralysis 
of  the  ulnar  nerve.  Deformity  of  the  elbow  from  an  old  fracture  of 
the  internal  condyle  and  head  of  the  radius.  No  operation.  Not 
improved. 

Case  XVI. — Female,  aged  twenty-seven  years.  Fracture  of  the 
elbow  at  twelve  years.  After  fifteen  years  ulnar  palsy  began  to 
develop.  Roentgen  ray  showed  old  fracture  of  the  radius  and  ulna 
with  ankylosis  of  the  elbow.     No  operation.     Result  not  recorded. 

MouCHET,  Albert:     Jour,  de  Chir.,  1914,  xii,  437  (Case  I). 

Boy,  aged  nine  years.  At  the  age  of  three  years  he  fractured  the 
exterior  condyle  of  the  humerus.  After  six  years  he  developed  signs 
of  paralysis  of  the  ulnar  nerve.  Partial  reaction  of  degeneration. 
Marked  cubitus  valgus.  Operation:  Cuneiform  osteotomy  for 
correction  of  the  deformity.     Result:    Complete  recovery. 

Mouchet:     Same  reference  (Case  II). 

Boy,  aged  eleven  years.  At  the  age  of  nine  he  fractured  the  right 
elbow.  Two  years  later  had  signs  of  ulnar  paralysis.  Moderate 
cubitus  valgus.  Thickening  about  the  external  condyle.  Shallow 
ulnar  groove.  Nerve  tender.  Roentgen  ray  shows  old  fracture  of 
the  external  condyle.  Operation:  Cuneiform  osteotomy.  Result: 
Pain  ceased  the  next  day.     Marked  improvement  in  seven  weeks. 

Mouchet:    Same  reference  (Case  III). 

Female,  aged  twenty-nine  years.  At  the  age  of  five  she  fractured 
the  right  elbow.  Twenty-four  years  later  noticed  weakness  of  the 
hand  with  development  of  paralysis  of  the  muscles  supplied  by  the 
ulnar  nerve.  Slight  cubitus  valgus.  Ulnar  groove  shallow.  Nerve 
tender  on  pressure.  Roentgen  ray  shows  old  fracture  of  the  external 
condyle.     Treatment  not  recorded. 

Mouchet:     Same  reference  (Case  IV). 

Male,  aged  thirty  years.  Fracture  of  the  external  condyle  of  the 
humerus  at  three  years.  Twenty-seven  years  later  signs  of  ulnar 
paralysis  began.  Ulnar  groove  shallow.  Slight  cubitus  valgus. 
Operation:    Refused. 
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Panas:    Arch.  gen.  de  med.,  1878,  ii,  5. 

Male,  aged  forty  years.  Paralysis  of  the  ulnar  nerve  occurring 
twelve  and  a  half  years  after  fracture  of  the  lower  end  of  the  humerus. 
Cubitus  valgus.  Ulnar  groove  obliterated.  With  rest  and  galvanic 
treatment  for  four  months  he  improved.     Reco^'ery  two  months  later. 

Bowlby:     Surgical  Diseases  and  Injuries  of  the  Nerves,  p.  255;  cited 
by  Sherren,  Edinburgh  Med.  Jour.,  1908,  n.  s.,  xxiii,  500. 
Male,  aged  thirty-nine  years.     Injury  of  the  elbow  in  childhood 
resulting  in  thickening  about  the  elbow.     Thirty  years  later  developed 
evidence  of  ulnar  nerve  paralysis.     No  record  as  to  treatment. 

Weber:     Deutsch.  Ztschr.  f.  Nervenheilk.,  1S99,  xv,  iSi;  cited  by 
Sherren. 
Injury  to  the  elbow  in  childhood.     Resulted  in  cubitus  valgus  and 
enlargement  of  the  internal  condyle.     After  twenty-seven  years  ulnar 
paralysis  developed.     Improved  with  rest.     No  operation, 

Duchenne:     Cited  by  Sherren. 

Fracture  of  the  internal  condyle  followed  after  six  years  by  ulnar 
paralysis. 

Schrener:     Inaug.  Address,  Berlin,  1S9S;  cited  by  Sherren. 

Male,  aged  thirty  years.  Fracture  of  the  elbow  in  childhood. 
After  many  years  signs  of  an  irritati\"e  lesion  of  the  ulnar  nerve 
developed. 

Oppenheim:     Lehrbuch  der  Nerven  Krank.,  1898,  p.  331;  cited  by 
Sherren. 
Fracture  of  the  elbow  in  childhood  resulted  in  deformity.     Nine- 
teen years  later  ulnar  nerve  paralysis  developed.     Result  not  recorded. 

Seeligmuller :    Lehrbuch  d.  Krankheit.  periph.  Nerve,  p.  27;  cited 
by  Sherren. 
Fracture  of  the  elbow  in  childhood.     Many  years  later  developed 
paralysis  of  the  ulnar  nerve.     Result  not  recorded. 

Bernhardt:     Die  Erkrank.  periph.  Nerve,  p.  428;  cited  by  Sherren. 
Male,  aged  thirty-four  years.     Fracture  of  the  internal  condyle 
of  the  humerus  in  childhood.     Twenty-five  years  later  ulnar  paralysis 
appeared.     Result  not  recorded. 

Am  Surg  37 
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GuiLLEMAiN  and  Mally:     Gaz.  hebd.  de  med.,  Paris,  November  i6, 
1899,  p.  1094;   cited  by  Sherren. 
Fracture  of  the  right  elbow  followed  twenty-six  years  later  by 
ulnar  nerve  palsy.     At  operation:      Nerve  enlarged.     Lysis.     Not 
improved  after  three  years. 

Bruns:     Neurol.  Centralbl.,  Leipzig,  1902,  xxii,  1045. 

Injury  to  the  elbow  followed  after  many  years  by  ulnar  paralysis. 
Result  not  recorded. 

Huet:    Arch.  d.  Neurol.,  Leipzig,  1900,  p.  531;  cited  by  Sherren. 

Fracture  of  the  elbow  with  backward  displacement  of  the  condyle. 
Nine  years  later  had  ulnar  paralysis.     Result  not  recorded. 

Curtis:  Jour.  Nerv.  and  Ment.  Dis.,  New  York,  189S,  p.  480;  cited 
by  Sherren. 
Female,  aged  twenty-eight  years.  Fracture  of  both  condyles  of 
the  humerus  in  childhood.  Many  years  later  ulnar  nerve  paralysis 
developed.  At  operation:  Nerve  enlarged.  Sheath  spht.  Nerve 
transplanted  to  the  front  of  the  joint.     Pain  relieved  very  soon. 

Cohn:     Centralbl.  f.  Chir.,  Leipzig,  1904,  p.  1400;  cited  by  Sherren. 
Male.     Fracture   of   the   external   condyle   in   childhood.     Many 
years  later  had  ulnar  paralysis. 

Cohn:     Same  reference. 

Old  man.  Fracture  of  the  external  condyle  of  the  humerus  in 
childhood.  Cubitus  valgus.  Many  years  afterward  there  was 
paralysis  of  the  ulnar  nerve. 

Turner  and  Corner:    Cited  by  Sherren. 

Fracture  of  the  right  elbow  at  twelve  years.  After  twenty-six 
years  had  complete  ulnar  paralysis.  Nerve  freed  by  another  surgeon. 
Result:   Worse  than  before  operation. 

Sherren:     Edinburgh  Med.  Jour.,  1908,  n.  s.,  xxiii,  500. 

Male,  aged  thirty-six  years.  Epiphyseal  injury  at  the  elbow  in 
early  life.  Thirty  years  later  symptoms  of  ulnar  paralysis  came  on. 
At  operation:  Damaged  part  of  the  nerve  resected  and  end-to-end 
suture.  Sensation  improved  in  three  weeks.  Complete  recovery 
in  two  and  a  half  years. 
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Peltesohn,  Siegfried:  Ztschr.  f.  orthop.  Chir.,  1906,  xvii,  246 
(Case  I). 
Male,  aged  forty- two  years.  Injury  to  the  elbow  at  four  years. 
Thirty-two  years  later  symptoms  of  ulnar-nerve  palsy  began.  Marked 
cubitus  valgus.  Reaction  of  degeneration.  Roentgen  ray  showed 
old  fracture  of  the  external  condyle  ununited. 

Peltesohn,  Siegfried:     Same  reference  (Case  II). 

Female,  aged  eighteen  years.  Fracture  of  the  left  elbow  at  five 
years.  Thirteen  years  later  noticed  signs  of  an  ulnar  neuritis. 
Examination  shows  a  slight  cubitus  valgus.  Roentgen  ray  shows 
old  ununited  fracture  of  the  external  condyle. 

Sengenesse:    Annales    de    Policlinique,   1S98;    cited  by  Nougaro, 
Thesis,  Bordeaux,   1902,  No.   27. 
Fracture  of  the  external  condyle  of  the  humerus  at  thirteen  years. 
Six  years  later  there  was  gradual  development  of  ulnar  paralysis. 
Marked  cubitus  valgus.     Result  not  recorded. 

Murphy,  J.  B.:     Clinics,  1914,  iii,  375. 

Male,  aged  thirty  years.  Fracture  of  the  external  condyle  of  the 
humerus  at  four  years  of  age.  Constant  pain.  Twenty-six  years 
later  pain  decreased  and  ulnar-nerve  paralysis  began.  At  present 
the  nerve  thickened  and  was  sensitive  to  pressure.  Marked  cubitus 
valgus.  Operation:  Nerve  three  times  its  normal  size.  Tested 
with  the  faradic  current  produces  muscle  response.  Pseudoneuroma 
about  two  inches  in  length.     Lysis.     Result  not  recorded. 

Broca  and  Mouchet:  Rev.  de  Chir.,  Paris,  1899,  xix,  701  (Case  X). 
Female,  aged  twenty-one  years.  Injury  to  the  elbow  at  two 
years  of  age.  Following  this  a  cubitus  valgus  developed.  Nine- 
teen years  later  numbness  in  the  last  two  fingers  was  noticed.  With- 
in seven  months  there  was  complete  paralysis  of  the  ulnar  nerve. 
Roentgen  ray  shows  old  fracture  of  the  external  condyle.  At  opera- 
tion the  nerve  was  much  thickened  f or  i .5  cm.  Lysis.  Not  improved 
within  one  year. 

Broca  and  JNIouchet:     Same  reference  (Case  XI). 

Male,  aged  thirty-seven  years.  Injury  to  the  elbow  at  seven 
years.  Twenty-two  years  later  first  signs  of  ulnar  paralysis  devel- 
oped. Later  became  complete.  Roentgen  ray  shows  old  fracture 
of  external  condyle.  At  operation  nerve  was  enlarged.  New  bed 
chiseled   out   for   it   and   covered   with   fascia.     No   improA'ement. 
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Second  operation  six  years  later  followed  by  slight  improvement. 
Marked  cubitus  valgus  present. 


(b)  the  median  nerve 

De  Rouvillle:  Bull,  et  mem.  Soc.  de  Chir.  de  Paris,  1905,  xxxi, 
1046. 
Male,  aged  fifty-three  years,  who,  following  a  fracture  of  the  radius, 
developed  a  late  paralysis  of  the  median  nerve.  At  operation  pseudo- 
neuroma  found  three  times  normal  size  of  the  nerve.  End-result  not 
given. 

Bernhardt:    Neurol.  CentralbL,  1910,  xxxix,  178. 

Female,  aged  forty-two  years.  Developed  atrophy  and  sensory 
disturbances  in  distribution  of  the  median  nerve  thirty  years  after 
an  injury  to  the  elbow  in  childhood,  resulting  in  a  cubitus  valgus 
and  callus  formation  about  the  internal  condyle.  Also  evidence  of 
similar  involvement  of  the  ulnar  nerve. 
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DISCUSSION 

Dr.  Kellogg  Speed,  Chicago,  111.: 

I  have  treated  about  twenty  instances  of  nerve  injury  in  conjunc- 
tion with  fractures  and  will  simply  call  your  attention  to  a  type  that 
Dr.  Le\ns  did  not  mention.  These  are  in  connection  ■s\ith  fracture 
dislocation  of  the  carpal  bones.  There  is  frequently  pressure  on  the 
median  nerve  by  a  displaced  bone  fragment  with  resulting  paralysis  or 
anesthesia.  I  have  seen  and  treated  3  such  cases  in  the  last  two 
years.  Removal  of  the  dislocated  bone  or  fragment  produces  an 
immediate  cessation  of  the  symptoms,  none  having  remained  per- 
manently in  my  experience. 

Dr.  Frederic  J.  Cottox,  Boston,  Mass.: 

I  do  not  get  the  suggestion  of  the  frequency  of  these  nerve  injuries. 
I  have  7  nerve  cases  resulting  from  fracture  on  my  service  today. 
Four  of  these  are  of  the  musculospiral.  They  have  all  come  to  me 
late  and  I  do  not  know  whether  they  are  primary  or  secondary,  but 
I  think  that  more  of  them  are  primary  than  secondary,  much  more  so 
than  we  are  in  the  habit  of  supposing.  I  do  not  think  we  see  them 
early  enough  or  perhaps  do  not  examine  them  thoroughly  enough. 

As  to  ulnar  palsies,  it  seems  to  me  the  story  is  rather  clear:  They 
are  not  part  of  the  original  trauma  but  a  result  of  scar  tension  aggra- 
vated by  elbow  motion,  and  they  come  to  us  years  afterward. 

Several  of  my  cases  were  elbow  fractures  which  resulted  in  no 
deformity  whatever  and  years  afterward  ha\-e  gi\-en  a  nerve  palsy 
calling  for  operative  interference. 


CONGENITAL  STENOSIS  AND   ATRESIA  OF  THE   IN- 
TESTINAL TRACT  ABOVE  THE  RECTUM,  WITH  A 
REPORT  OF  AN  OPERATED  CASE  OF  ATRESIA 
OF    THE   SIGMOID   IN   AN   INFANT 


By  O.  C.  GAUB,  M.D. 
pittsburgh,  pa. 


Congenital  occlusions  of  the  intestinal  tract  above  the  rectum 
are  of  rare  occurrence. 

St.  George  reports  i  case  encountered  in  the  large  necropsy 
service  of  Bellevue  Hospital  during  the  past  fourteen  years. 

Losee  observed  2  cases  in  the  service  of  the  Lying-in  Hospital 
of  the  city  of  New  York  during  a  period  of  four  years,  and  reported 
in  detail  a  case  of  atresia  of  the  duodenum  which  occurred  once 
in  22,800  births. 

Margaret  Warwick,'  in  a  survey  of  the  results  obtained  in  the 
postmortem  examinations  of  infants  from  the  records  of  the 
departments  of  pathology  of  the  Miller  and  University  Hospitals 
of  St.  Paul,  over  a  period  of  ten  years,  found  that  atresia  of  the 
small  intestine  was  observed  four  times  in  200  consecutive 
autopsies,  stating,  however,  that  these  were  not  routine  exami- 
nations, but,  in  a  sense,  selective,  on  account  of  some  special 
clinical  interest  being  attached  to  either  the  mother  or  the  child. 

Spriggs,^  in  191 2,  in  a  comprehensive  study  of  this  condition, 
reported  304  cases  collected  from  the  literature  in  addition  to 
24  cases  of  his  own  found  in  the  Medical  Museums  of  London. 
I  have  been  able  to  collect  75  cases  from  the  literature  of  the 
past  eleven  years,  which,  with  my  own  case,  forms  the  basis 
for  this  paper. 
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Rarely  the  first  symptoms  of  a  congenital  intestinal  occlusion, 
in  the  form  of  a  duodenal  stenosis,  appear  later  in  life.  These 
exceptional  cases  will  not  be  considered  in  this  discussion,  but 
only  those  that,  like  the  atresias,  manifest  themselves  at  once 
or  within  a  short  period  of  time  following  birth. 

Case  History.— The  subject  of  this  paper,  Raymond  K.,  fourth 
child  of  healthy  parents,  was  born  at  term,  February  7,  1919,  at  2 
a.m.,  following  a  normal  labor. 

Family  History.  The  mother  suffered  from  an  attack  of  influenza 
when  five  months  pregnant,  and  was  very  ill  for  five  days.  Her 
first  child  suffered  from  hydrocephalus  and  died  when  two  and  one- 
half  years  old.  A  sister  was  born  with  the  left  leg  below  the  knee 
very  much  smaller  in  all  its  dimensions  than  the  right  one;  the  foot 
was  in  a  position  of  talipes  calcaneus. 

Present  Illness.  The  child  nursed  at  6  a.m.,  without  difficulty. 
At  this  time  the  nurse  called  attention  to  the  fact  that  there  had  been 
no  bowel  movement  of  meconium,  but  merely  the  discharge  of  a  small 
amount  of  mucus,  and  as  no  meconium  had  been  passed  at  6  p.m., 
the  attending  physician.  Dr.  C.  A.  Orr,  of  Crafton,  Pa.,  was  called, 
who  advised  giving  the  infant  a  teaspoonful  of  castor  oil.  At  11  p.m., 
as  there  was  no  result  from  the  cathartic,  a  catheter  was  inserted  into 
the  rectum  for  a  distance  of  three  inches,  when  it  met  ^\'ith  an  obstruc- 
tion. At  this  time  the  abdomen  was  slightly  distended.  Small 
enemata  of  warm  soapsuds  and  olive  oil  were  given  without  result. 
The  infant  refused  to  nurse  after  the  first  feeding,  was  not  particularly 
restless,  but  moaned  at  times  as  if  in  discomfort.  The  next  morning 
the  abdomen  was  more  distended,  the  infant  was  restless,  but  still 
there  was  no  bowel  movement.  A  diagnosis  of  an  obstruction  above 
the  rectum  was  made  and  the  child  brought  to  the  Allegheny  General 
Hospital  for  operation.     The  child  did  not  vomit  at  any  time. 

E.xamination  Upon  Admission  to  the  Hospital.  A  well-developed, 
male  child.  No  external  abnormality.  Abdomen  was  uniformly 
distended  and  soft.  Visible  peristalsis.  A  catheter  passed  into  the 
rectum  apparently  met  with  an  obstruction  about  three  inches  above 
the  anus.  No  obstruction  could  be  felt  by  a  digital  examination  of 
the  rectum. 

The  symptoms  suggested  an  obstruction  situated  low  down  in  the 
intestinal  tract,  and  it  was  decided  to  open  the  abdomen  in  the  left 
iliac  fossa. 

Operation,  February  8,  1919,  at  11  a.m.  Ether  anesthesia.  A 
gridiron  incision.     The  peritoneum  was  incised  for  one  and  one-half 
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inches.  Distended  coils  of  small  intestine  presented  themselves  in 
the  wound,  but  were  prevented  from  being  extruded  by  a  small  pack 
of  moist  gauze.  By  retraction,  particularly  toward  the  median  line, 
a  good  view  was  obtained  of  the  entire  small  pelvis  and  the  left  iliac 
fossa.  The  rectum  was  seen  to  be  about  three  inches  in  length  and 
one-half  inch  in  diameter,  occupying  a  vertical  position  in  the  center 
of  the  pelvis,  being  movable  on  a  free  mesentery  which  ended  in  a 
thin  border  at  its  upper  limit.  The  bloodvessels  in  the  mesentery 
could  be  seen  coursing  toward  the  rectum,  bifurcating  just  before 
their  distribution  to  the  walls  of  the  bowel.  A  white  round  cord, 
about  four  and  one-half  inches  long  and  one-eighth  inch  in  diameter, 
extended  from  the  cupola-like  upper  limit  of  the  rectum  and  could 
be  seen  crossing  the  brim  of  the  true  pelvis  to  the  left,  thence  lying 
in  the  iliac  fossa,  continuing  to  its  junction  with  a  similar  cupola- 
like ending  of  the  descending  colon  about  on  a  level  with  the  crest  of 
the  ilium.  This  cord  was  entirely  free,  lay  lax  in  its  position,  without 
a  mesentery,  bloodvessels  or  any  adhesion.  It  felt  firm  to  the  touch. 
The  descending  colon  was  pale  in  color,  about  five-eighths  inch  in 
diameter,  not  distended,  but  soft  and  elastic  to  the  touch.  Its  mesen- 
tery ended  at  the  base  of  the  cupola  in  a  manner  similar  to  that  of  the 
rectum.  The  mesentery  of  the  colon  was  of  sufficient  length  to 
permit  the  withdrawal  of  the  bowel  through  the  incision.  A  colos- 
tomy was  made  by  perforating  the  mesentery,  near  its  attachment 
to  the  bowel  and  a  short  distance  from  the  base  of  the  cupola,  with 
a  hemostat.  The  bowel  was  anchored  at  the  upper  end  of  the  incision 
by  means  of  three  interrupted  peritoneal  sutures  of  fine  linen.  A 
piece  of  tape  was  caught  at  its  middle  in  the  jaws  of  the  hemostat  and 
either  end  brought  about  the  base  of  the  extruded  bowel  and  tied  to 
the  rings  of  the  forceps  to  prevent  its  displacement.  The  incision 
was  closed  snugly  about  the  bowel,  the  muscles  were  coaptated  by 
means  of  interrupted  catgut  sutures  and  the  skin  and  subcutaneous 
tissue  with  interrupted  silk  sutures.  Strips  of  iodoform  gauze  were 
placed  underneath  the  forceps  and  the  edges  closely  applied  to  the 
colon  and  its  mesentery  and  the  wound  sealed  with  collodion.  An 
incision  one-half  inch  in  length,  in  the  longitudinal  axis  of  the  bowel, 
was  then  made  with  the  cautery  and  a  rubber  tube  inserted.  Upon 
opening  the  bowel,  meconium  was  discharged,  but  without  any  force. 
Upon  completion  of  the  operation  the  infant  was  in  good  condition. 
Postoperative,  February  8,  1919,  p.m.  A  small  quantity  of  warm 
water  was  given  at  frequent  intervals.  The  child  seems  hungry. 
Sleeps  at  intervals.  Cries  when  awake.  Black,  viscid  meconium 
draining  through  the  tube.  Temperature,  101.4°  at  midnight. 
This  was  the  highest  temperature  recorded  during  the  child's  illness. 
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February  9.  First  feeding  of  mother's  milk.  Small  quantity 
regurgitated.  Further  feedings  retained.  Drainage,  dark-colored 
meconium.     At  times  gas  passed  through  the  tube. 

February  10.  Regurgitated  a  small  quantity  during  the  morning 
feeding.     Sleeping  well  at  intervals. 

February  11.  Regurgitated  at  early  morning  feeding.  At  11  a.m., 
a  large  emesis  the  color  of  bile.  Occasional  hiccough  followed  by 
vomiting.  9  p.m.,  vomited  dark  green  bile.  Free  drainage  from 
colostomy. 

February  12.  No  vomiting  since  8.30  p.m.  Drainage  less.  Retains 
all  feedings.     No  further  vomiting. 

February  14.     Forceps  and  sutures  removed. 

February  22.     Nursed  by  mother. 

February  24.     Discharged  from  hospital. 

Subsequent  History.  The  child  was  weaned  at  the  end  of  one  year 
and  put  on  a  soft  diet,  when  he  began  to  vomit  several  times  a  day. 
This  continued  for  one  month.  A  hemorrhage  from  the  wound 
occurred  when  the  child  was  one  and  one-half  years  old.  The  amount 
of  blood  lost  was  sufficient  to  soak  his  napkin,  a  pad  of  gauze  and  the 
coverlet.  The  mother  states  that  there  appeared  to  be  a  quantity 
of  water  with  the  blood.  The  source  of  the  bleeding  was  not  deter- 
mined. It  is  necessary  to  carefully  watch  his  diet.  A  dry  diet  of 
crackers,  toast,  etc.,  constipates  him,  causing  him  to  be  listless  and 
complain  of  abdominal  discomfort.  This  is  oftentimes  overcome  by 
light  massage  of  the  abdomen  for  a  few  minutes.  Otherwise  the 
child  progressed  normally. 

At  present,  three  years  and  two  months  of  age,  he  is  a  sturdy  and 
active  boy.  An  examination  of  the  abdomen  shows  it  to  be  moderately 
distended.  The  artificial  anus  presents  itself  as  a  mushroom-like 
protuberance,  owing  to  the  eversion  of  the  mucous  membrane  of 
the  colon.  There  is  an  impulse  on  straining  over  a  bulging  situated 
to  the  inner  side  of  the  artificial  anus.  The  gauze  pads,  to  care  for 
the  discharges  from  the  opening,  are  changed  every  three  hours. 
Unfortunately,  no  effort  has  been  made  to  determine  if  the  child  could 
be  taught  to  control  his  artificial  anus. 

The  hypothesis  advanced,  following  the  researches  of  Tandler,^ 
Kreuter^  and  Forssner,^  that  congenital  stenoses  and  atresias  of 
the  intestinal  tract  are  a  result  of  an  arrest  of  physiological 
development  at  an  early  embryological  stage  is  widely  accepted. 

Tandler  found,  in  the  study  of  the  duodena  of  11  human 
embryos,  from  thirty  to  sixty  days  old,  that  until  about  the 
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fourth  week  of  embryological  life  the  duodenum  is  patent  and 
its  lumen  lined  with  a  single  layer  of  epithelial  cells  surrounded 
by  an  undifferentiated  mass  of  mesenchyme.  These  cells,  as 
the  result  of  some  vital  process,  are  replaced  by  round  cells  which 
proliferate  to  an  extent  that  the  lumen  of  the  duodenum  is  lost 
(so-called  solid  state).  The  round  cells  soon  disappear  by  a 
process  of  vacuolization  and  canalization,  resulting  in  the  form- 
ation of  the  permanent  lumen  again  lined  with  epithelial  cells. 
An  arrest  of  development  during  the  so-called  solid  state  results 
in  an  atresia  of  corresponding  extent;  during  the  period  of  reso- 
lution stenoses  of  differing  degrees  remain. 

Kreuter,  who  had  previously  investigated  the  early  develop- 
ment of  the  esophagi  of  fetal  sharks,  and  noted  the  exact  parallel 
to  the  early  development  of  the  entire  primitive  intestinal  tube 
in  human  embryos,  was  able  not  only  to  confirm  Tandler's 
observations  regarding  the  duodenum,  but  was  able  to  demon- 
strate similar  histological  changes  occurring  in  the  other  divisions 
of  the  intestinal  tract. 

Forssner,  as  a  result  of  his  studies,  concluded  that  stenoses 
and  atresias  result  from  an  arrest  of  development  at  an  early 
embryological  period,  but  attributes  the  greater  importance  in 
their  production  to  the  growth  of  the  mesenchyme  into  the 
mass  of  epithehal  cells.  He  agrees  with  Tandler  and  Kreuter 
that  the  process  of  vacuolization  and  canalization  is  normally 
completed  in  a  20  mm.  embryo,  and  emphasizes  the  fact  that 
at  this  time  the  first  changes  in  the  mesenchyme  are  observed, 
forming  intestinal  folds  and  villi.  If,  however,  the  normal 
process  of  epithelial  resolution  is  delayed  the  mesenchyme  will 
penetrate  the  mass  of  cells,  and,  depending  upon  the  extent  to 
which  this  occurs,  various  t}pes  of  occlusion  will  result.  If  the . 
ingrowth  is  a  thin  sheet,  partly  or  wholly  across  the  lumen  of 
the  intestine,  a  complete  or  perforated  diaphragm  will  remain 
covered  on  both  sides  with  epithehum.  If  a  thicker  area  is 
involved,  partly  or  wholly  occluding  the  intestinal  lumen,  various 
degrees  of  stenoses  and  atresias  will  occur,  corresponding  to 
the  extent  of  this  involvement. 
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This  entire  developmental  process  comprises  the  period  between 
the  fourth  and  tenth  weeks  of  embryonal  life. 

The  clinical  observation  that  an  infant  suffering  from  an 
atresia  of  the  intestinal  tract  below  the  entrance  of  the  common 
bile  duct  may  have  a  bowel  movement  of  meconium-like  material, 
was  pointed  out  as  inconsistent  with  this  hypothesis,  as  the 
secretion  of  bile,  a  necessary  constituent  of  meconium,  only 
begins  in  the  fourth  month  of  fetal  life.  Forssner  explains  this 
seeming  inconsistency  from  his  observation  that  a  tear  may 
occur  in  the  epithelial  lining  of  a  high-grade  stenosis  from  purely 
mechanical  means  (dilatation  of  the  proximal  intestinal  seg- 
ment) after  the  secretion  of  bile  has  begun,  thus  converting  a 
stenosis  into  an  atresia.  Likewise  a  tear  in  any  part  of  a  thin 
complete  diaphragm  will  convert  a  primary  atresia  into  a  stenosis. 

This  fundamental  conception  of  the  etiology  of  congenital 
atresia  and  stenosis  of  the  intestinal  tract  explains  every  phase 
of  this  condition  as  seen  in  postnatal  life,  all  other  conditions — 
as  axial  rotation  of  the  intestines,  fetal  peritonitis,  prenatal 
intussusception,  volvulus,  abnormally  long  persistence  of  the 
omphalomesenteric  duct,  circulatory  anomalies,  snaring-off  of 
coils  of  intestine  at  the  umbilicus  from  closure  of  the  abdominal 
walls — reported  as  primary  causes  of  atresia  and  stenosis  being 
in  reality  either  associated  or  secondary  developments. 

An  atresia  or  stenosis  may  occur  in  any  part  of  the  intestinal 
tract.  There  are  undoubtedly  certain  sites  of  predilection, 
often  being  found  in  the  duodenum  in  the  region  of  the  opening 
of  the  common  bile  duct,  at  the  duodenojejunal  junction  and  in 
the  terminal  ileum,  especially  near  the  ileocecal  valve. 
Occlusions  in  the  colon,  usually  located  at  the  junction  of  the 
cecum  and  ascending  colon  or  in  the  sigmoid,  are  found  less 
frequently.  The  block  is  most  often  single.  Multiple  blocks 
generally  occur  in  the  jejunoileum  and  are  found  to  consist  of 
atresias  and  stenoses.  Occlusions  may  be  found  in  the  different 
divisions  of  the  intestinal  tract  in  the  same  infant  and  in  any 
combination  of  form  or  txpe.  Congenital  stenosis  of  the  intestine 
may  be  of  such  slight  degree  as  not  to  interfere  with  the  life  of 
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the  individual  or  only  gives  rise  to  symptoms  in  later  life.  In 
those  stenoses  of  high  degree,  which  produce  symptoms  soon 
after  birth,  the  opening  may  vary  from  a  few  millimeters  in 
diameter  to  a  point  that  is  almost  atresic. 

Forssner  divides  congenital  intestinal  occlusions  into  three 
groups:  In  Group  I  a  diaphragm  is  found  stretched  across  the 
lumen  of  the  bowel.  It  may  be  complete,  causing  an  atresia, 
or  incomplete  (iris-like),  in  which  case  a  stenosis  is  produced. 
In  Group  II  there  is  an  actual  interruption  of  the  continuity 
of  the  intestine  and  two  blind  ends  are  formed  connected  by  a 
cord  of  varying  thickness  and  length.  In  Group  III  the  inter- 
ruption of  the  continuity  of  the  intestine  is  complete  and  the 
blind  ends  are  free.  They  may  be  found  close  together  or  widely 
separated. 

The  microscopic  anatomy  of  the  parts  involved  in  these  dif- 
ferent t}^es  of  stenosis  and  atresia  may  vary  in  the  case  of  a 
stenosis  from  that  in  which  all  the  intestinal  coats  are  present, 
but  somewhat  irregularly  arranged,  to  any  degree  of  change. 
Likewise  the  perforated  diaphragm  tj^^e  of  occlusion  may  be 
found  as  a  reduplication  of  the  entire  intestinal  wall  or  as  a 
valvular  occlusion  formed  of  the  mucosa  alone.  In  a  similar 
manner  connecting  bands  and  cords  may  show  all  degrees  of 
arrested  development  from  that  in  which  all  the  elements  enter- 
ing into  the  formation  of  the  intestinal  wall  are  found  arranged 
in  a  normal  manner  to  that  of  a  solid  fibrous  cord,  and,  in  fact, 
to  the  complete  disappearance  of  that  segment  of  intestine. 
These  cords  and  strands  may  be  a  few  milHmeters  in  extent  or 
may  affect  an  entire  division  of  the  intestinal  tract.  The  bowel 
above  the  site  of  obstruction  is  found  very  much  dilated— its 
walls  are  hypertrophied  in  many  instances.  The  dilatation 
results  from  the  accumulation  of  gastric  and  intestinal  mucus, 
swallowed  amniotic  fluid,  meconium  and  gas,  often  more  or  less 
mixed  with  blood.  The  same  sequence  of  events,  as  an  inflam- 
mation of  the  intestinal  wall  going  on  to  gangrene  and  perforation 
with  peritonitis,  may  occur  in  these  cases  similar  to  the  changes 
observed  in  an  acute  mechanical  ileus  in  an  adult.     When  the 
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obstruction  is  in  the  duodenum  the  distention  of  this  organ  and 
the  stomach  may  become  extreme,  the  pyloric  ring  being  almost 
obhterated.  The  picture  presented  is  ofttimes  described  as  like 
that  of  an  hour-glass  stomach.  Rarely  the  common  bile-duct 
divides  into  two  branches,  one  branch  opening  into  the  duodenal 
segment  above  and  the  other  into  the  segment  below  the  site 


Fig.  I.- — Raj-mond  K.,  aged  three  years  and  two  months. 

colostomy. 


Left-sided 


of  occlusion.     The  pancreatic  duct  may  have  an  independent 
opening  in  either  one  or  other  duodenal  segment. 

The  condition  of  the  intestine  below  the  point  of  occlusion  is 
of  the  utmost  importance  from  the  surgical  standpoint.  It  is 
variously  described  as  of  the  thickness  of  a  lead-pencil  or  goose- 
quill,  or  as  worm-  or  thread-like.     It  is  firm  and  contracted  to 
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the  touch.  The  content  of  this  bowel  is  colorless  or  grayish 
inspissated  mucus,  at  times  white  in  color  and  friable,  resembling 
cottage  cheese.  Occasionally  long  plugs  of  this  dried  mucus 
and  epithelial  cells  are  discharged  from  the  rectum  spontaneously 
or  as  the  result  of  enemata. 


Fig.  2.— Barium  mixture  injected  into  rectum  through  colostomy,  showing 
extent  of  defect  of  sigmoid  colon. 


In  most  cases  of  single  complete  obstruction  anywhere  below 
the  biliary  papilla  this  t}'pe  of  intestine  is  found  from  the  site  of 
obstruction  down  to   the  anus. 

According  to  Spriggs,  where  the  block  occurs  above  the  biliary 


gaub:  stenosis  and  atresia  of  ixtestixal  TR.A.CT    591 

papilla,  the  bowel  below  is  distended  to  some  extent  by  the  bile, 
and  therefore  is  more  natural  in  appearance.  In  other  cases 
where  the  block  has  occurred  late  in  fetal  life,  after  the  bile  has 
distended  the  affected  portion  of  intestine,  the  lower  part  of  the 
bowel  is  more  nearly  normal  in  character. 

Symptoms.  The  majority  of  infants  with  a  congenital 
occlusion  of  the  intestinal  tract  are  born  at  full  term,  strong 
and  well  developed.  Failure  to  pass  meconium  first  attracts 
attention— perhaps  a  plug  of  mucus  may  be  expelled  from  the 
rectum.  A  digital  examination  will  exclude  the  presence  of  an 
atresia  of  the  anus  or  rectum.  A  soft  catheter  passed  higher  in 
the  bowel  is  found,  upon  withdrawal,  covered  only  with  mucus 
or  a  white,  friable  substance  resembling  cottage  cheese. 

Vomiting,  soon  after  nursing,  begins,  as  a  rule,  on  the  second 
day.  The  vomitus  at  first  consists  of  the  ingested  milk  mixed 
with  mucus;  later,  depending  upon  the  location  of  the  obstruction, 
it  may  be  bile-stained  and  finally  meconium  of  a  feculent  odor. 
The  picture  becomes  that  of  an  acute  mechanical  ileus.  The 
abdomen  becomes  distended,  which  may  be  general  or  circum- 
scribed. If  the  latter,  it  is  usually  observed  in  the  upper  part 
of  the  abdomen.  Visible  peristalsis  may  be  observed.  The 
infant  is  distressed  as  the  result  of  the  pains  from  the  increased 
peristalsis.  The  general  condition  of  the  child  may  not  change 
for  several  days.  As  the  vomiting  persists  there  is  an  increasing 
loss  in  weight  and  strength.  The  urine  is  scanty  or  anuria  may 
be  present.  The  pulse  becomes  rapid  and  weak,  the  respirations 
superficial  and  accelerated.  CoUapse  and  death  usually  occur 
at  any  time  from  the  third  to  the  seventh  day. 

Diagnosis.  An  early  diagnosis  of  acute  ileus  may  be  made 
when  a  newborn  infant  fails  to  have  a  meconium  stool,  but  instead 
may  pass  a  small  amount  of  colorless  mucus  or  whitish,  friable 
substance  resembling  cottage  cheese.  These  same  substances 
are  evacuated  as  the  result  of  enemata.  At  times  meconium  may 
be  passed  in  greater  or  less  amounts.  Walz**  has  called  attention 
to  the  fact,  however,  that  if  a  macroscopical  and  microscopical 
examination  of  the  meconium  shows  an  absence  of  lanugo  hairs 
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and   epidermal   epithelium,    it   would   indicate   an   obstruction 
somewhere  in  the  intestinal  tract,  as  these  normal  constituents 


Fig.  3.— Same  as  Fig.  2.     Lateral  view.      Note  marked  dilatation  of  colon. 
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of  meconium  first  appear  in  the  fifth  month  of  embryonal  develop- 
ment. The  absence  of  fat  droplets  in  the  meconium  after  the 
first  few  days  of  life  would  indicate  an  atresia.  Their  presence, 
however,  would  not  exclude  a  stenosis  or  other  incomplete 
obstruction. 

Following  the  diagnosis  of  an  intestinal  obstruction,  we  may, 
in  a  general  way,  determine  whether  it  is  located  in  the  upper 
or  lower  part  of  the  intestinal  tract.  If  in  the  upper  portion,  its 
relation,  above  or  below  the  entrance  of  the  common  bile-duct, 
ma}'  be  diagnosed. 

A  general  distention  of  the  abdomen  is  indicative  of  an  obstruc- 
tion in  the  lower  intestinal  tract,  while  a  circumscribed  area  of 
distention,  especially  in  the  left  h\pochondrium,  indicates  a 
high  intestinal  occlusion.  In  the  latter  case  the  distended 
stomach  may  be  outlined,  and  at  times  peristaltic  waves  may 
be  seen  traversing  this  area  in  a  direction  from  left  to  right. 

The  character  of  the  vomitus  and  stools  varies  according  to 
the  situation  of  the  obstruction,  above  or  below  the  papilla  of 
Vater.  In  a  complete  block  of  the  duodenum  above  the  papilla 
no  bile  pigment  is  found  in  the  vomitus,  resembling  that  found 
in  cases  of  h}'per trophic  stenosis  of  the  p}'lorus.  The  early 
onset  and  intensity  of  symptoms  caused  by  a  duodenal  atresia 
above  the  papilla  dift'erentiates  this  condtition  from  a  h\'per- 
trophic  stenosis  of  the  pylorus,  in  which  the  symptoms  rarely 
manifest  themselves  until  the  second  or  third  week  of  Hfe. 

A  complete  block  below  the  opening  of  the  common  bile-duct 
will  be  shown  b}-  the  \'omiting  of  large  quantities  of  bile  and  the 
absence  of  bile  pigment  in  the  stools. 

In  those  rare  cases  of  bifurcation  of  the  common  bile-duct  in 
which  one  branch  opens  into  the  segment  above  and  the  other 
into  the  segment  below  the  block,  bihous  vomiting  may  be 
present  and  the  child  pass  meconium  stools. 

A  high  degree  of  stenosis  in  a  movable  segment  of  intestine 

will  usually  cause  symptoms  like  those  of  an  atresia,  whereas 

a  stenosis  of  similar  degree,  in  the  more  fixed  duodenum,  will 

give  rise  to  symptoms  of  partial  obstruction  of  this  canal.     As 

Am  Surg  38 
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a  rule,  the  symptoms  are  less  rapid  and  violent  in  their  onset, 
and  an  infant  may  survive  for  a  greater  or  less  period  of  time. 
As  a  sequence  to  the  hyperactivity  of  the  duodenum  in  the 
effort  to  empty  itself,  the  segment  of  bowel  above  the  stenosis 
dilates  and  its  walls  hypertrophy.  At  times  an  inspection  of 
the  distended  upper  abdomen  will  present  a  bilocular  appearance, 
which  by  means  of  a  roentgen-ray  examination,  following  the 
administration  of  a  barium  meal,  will  prove  to  be  the  distended 
stomach  and  duodenum. 

A  diagnosis  of  a  stenosis  of  the  duodenum  may  be  made,  but 
the  location  of  the  obstruction,  whether  above,  at  or  below  the 
papilla,  cannot  be  determined.  The  prognosis  of  congenital 
intestinal  occlusions  is  hopeless  unless  remedied  by  operation. 
Rarely  an  infant  with  a  duodenal  stenosis  may  live  a  greater 
or  less  period  of  time  without  operation. 

The  only  treatment,  of  course,  is  surgical.  Voisin,^  in  1804, 
performed  the  first  operation,  an  enterostomy  above  Poupart's 
ligament  on  the  left  side,  by  Littre's  method,  for  an  occlusion 
of  the  small  intestine. 

At  this  time  little  was  known  of  occlusions  above  the  rectum, 
and  during  the  following  years  enterostomies  were  made  through 
incisions  in  the  perineum  or  in  either  iliac  or  lumbar  region  for 
the  reKef  of  supposedly  high  atresias  of  the  rectum.  During 
the  latter  half  of  the  last  century,  as  a  result  of  postmortem 
examinations,  the  pathology  of  this  condition  became  better 
known,  and  it  was  readily  seen  that  any  operative  intervention 
must  aim  to  restore  the  continuity  of  the  intestinal  tract. 

Mangoldt,^  in  1896,  performed  the  first  anastomotic  operation, 
joining  the  jejunum  with  the  colon  above  the  cecum. 

In  Sprigg's  compilation  of  328  cases,  reported  in  191 2,  there 
were  82  operations  performed,  of  which  12  were  anastomoses  in 
various  parts  of  the  gastrointestinal  tract.  The  other  operations 
were  enterostomies,  almost  always  palliative  in  character.  No 
patient  recovered. 

I  have  been  able  to  collect  75  cases  of  congenital  occlusions 
of  the  intestinal  tract  above  the  rectum,  reported  in  the  literature 
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during  the  past  eleven  years,  as  follows:  21  occlusions  of  the 
duodenum,  of  which  7  were  stenoses  and  14  atresias;  54  occlusions 
of  the  jejunoileum,  of  which  7  were  single  stenoses,  29  single 
atresias  and  18  multiple  occlusions,  these  latter  being  found 
in  one  or  several  divisions  of  the  intestinal  tract,  and  my  own 
case  of  atresia  of  the  sigmoid  colon,  making  a  total  of  76  cases. 

There  were  44  operations  performed  as  follows :  4  gastroenter- 
ostomies; I  anterior  antecoHc  duodenojejunostomy;  7  lateral 
enteroanastomoses;  2  cases  of  invagination  of  the  proximal 
intestinal  segment  through  the  rectum;  20  enterostomies,  of 
which  I  was  secondary  to  an  exploratory  operation ;  3  colostomies 
and  7  exploratory  operations. 

There  were  6  recoveries  following  various  surgical  procedures, 
as  follows:  A  lateral  enteroanastomosis  for  an  atresia  of  the 
terminal  ileum  (Fockens);  an  anterior  duodenojejunostomy  for 
an  infrapapillary  stenosis  of  the  duodenum  (Ernst);  a  lateral 
enteroanastomosis  for  a  stenosis  of  the  jejunum  (Lichtenstein) ; 
a  gastroenterostomy  combined  with  an  exclusion  of  the  pylorus 
for  an  occlusion  at  the  duodenojejunal  junction  (Dubose);  a 
posterior  gastrojejunostomy  for  an  occlusion  of  the  duodenum 
(Porter)  and  a  left-sided  colostomy  for  an  atresia  of  the  sigmoid 
colon  (Gaub). 

Considered  as  a  whole,  there  is  a  very  low  operability  in  these 
cases,  but  specifically  the  stenoses  of  the  duodenum,  while  few 
in  number,  show  a  high  percentage  of  operability.  There  are 
several  reasons  for  this:  (a)  The  block,  with  few  exceptions,  is 
single,  and  (b)  the  lower  intestinal  segment,  owing  to  the  presence 
of  bile  throughout  its  length,  has  developed  normally.  Again, 
the  course  of  the  affection  is  not  so  rapid  as  in  the  case  of  an 
atresia,  and  the  s>TTiptoms  and  clinical  findings  present  a  char- 
acteristic picture  which  may  be  diagnosed  as  a  congenital  stenosis 
of  the  duodenum,  and,  as  shown  above,  is  subject  to  remedial 
surgery. 

In  a  consideration  of  the  indicated  anastomotic  procedures 
for  the  relief  of  a  duodenal  occlusion  the  behavior  of  the  pylorus 
is  of  importance.     Irrespective  of  the  t>pe  of  duodenal  occlusion, 
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it  is  described  at  times  as  a  distinctly  narrower  part  separating 
the  dilated  stomach  and  duodenum,  giving  to  these  organs  the 
appearance  of  an  hour-glass  stomach;  at  other  times  as  very 
much  dilated,  and  only  recognized  as  a  shallow  furrow  at  the 
site  of  constriction  and  felt  as  an  encirchng  band  joining  the 
two  organs. 

It  has  been  demonstrated  that  an  infrapapillary  stenosis  of 
the  duodenum  may  be  successfully  treated  either  by  an  anterior 
antecoHc  duodenojejunostomy,  by  an  exclusion  of  the  pylorus 
combined  with  a  posterior  gastrojejunostomy  or  by  a  gastro- 
jejunostomy alone.  No  case  of  atresia  of  the  duodenum  has 
been  successfully  operated,  and  if  the  block  is  below  the  duodenal 
papilla  the  anatomy  of  the  distal  intestinal  segment  will,  in  all 
probability,  preclude  a  favorable  outcome.  On  the  other  hand, 
an  atresia  above  the  papilla  may  be  associated  with  a  compen- 
sating pylorus,  preventing  the  dilated  and  filled  duodenal 
segment  from  easily  emptying  itself  into  the  stomach  by  reverse 
peristalsis.  Under  these  circumstances  a  gastrojejunostomy 
would  be  of  little  avail,  whereas  an  anterior  anastomosis  between 
the  proximal  duodenal  segment  and  jejunum  might  prove  of 
value. 

The  anatomical  conditions  differ  very  much  when  an  occlusion 
occurs  at  any  point  in  the  intestinal  tract  below  the  duodeno- 
jejunal flexure.  This  applies  equally  to  stenoses  as  well  as 
atresias.  A  stenosis,  either  in  the  form  of  a  perforated  diaphragm 
or  as  a  greater  or  less  length  of  narrowed  intestine,  located  in  a 
movable  segment  of  intestine,  acts  in  a  manner  similar  to  that 
of  an  atresia. 

The  stenosis  or  atresia  is  not  the  only  hindrance  to  the  onward 
passage  of  meconium;  the  distal  segment  of  intestine  is  almost 
always  found  small  and  contracted,  mostly  empty,  at  times 
containing  obstructing  plugs  of  inspissated  mucus  and  degener- 
ated epithelial  cells.  Occasionally  the  lips  of  the  ileocecal  valve 
are  found  rigid  and  thickened  or  overlapping  each  other,  pro- 
ducing an  obstruction  or  perhaps  found  as  part  of  a  diaphragm 
occlusion.     Again,  an  atresia  of  one  or  other  type  may  be  present 
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at  any  point  in  the  colon,  so  that  the  problem  of  restoring  the 
continuity  of  the  intestinal  tract  resolves  itself  into  a  question 
of  circumventing  several  or  all  of  these  five  possible  sources  of 
obstruction. 

In  the  great  majority  of  cases  the  degree  of  contraction  and 
at  times  the  nondevelopment  of  the  distal  segment  of  intestine 
precludes  any  operation  other  than  a  palliative  enterostomy,  to 
drain  the  dilated  and  distended  proximal  bowel.  The  short 
length  of  this  portion  of  intestine  is  incapable  of  sustaining  the 
nutrition  of  the  infant,  and  the  dehydration,  as  a  consequence 
of  the  loss  of  fluid  from  the  opening  in  the  intestine,  causes  rapid 
emaciation  and  death  of  the  child  within  a  few  days  from 
inanition.  An  infant  may  survive  several  weeks  following  an 
enterostomy. 

Anderson's^  case  lived  twenty-three  days  with  an  umbilical 
fistula  which  followed  the  removal  of  the  umbilical  cord.  At  the 
postmortem  examination  the  opening  in  the  intestine  was  found 
to  be  in  the  terminal  ileum.  There  was  an  absence  of  the  sigmoid, 
rectum  and  anus. 

In  von  Tischendorf 's'"  case  the  infant  survived  fifteen  days 
following  an  enterostomy  for  an  atresia  of  the  ileum  25  cm. 
above  the  ileocecal  valve.  That  the  lower  segment  of  bowel 
can  be  dilated  in  certain  cases,  and  that  the  contraction  is  the 
result  of  want  of  distention  rather  than  a  lack  of  development, 
was  demonstrated  by  Spriggs,  who  forcibly  injected  water  into 
the  contracted  bowel,  postmortem,  dilating  it  to  almost  its  normal 
size. 

Fockens,  in  his  case,  after  a  careful  examination  of  the  con- 
tracted bowel  below  the  block,  performed  a  lateral  entero- 
anastomosis,  the  peristaltic  force  alone  being  sufficient  to  over- 
come the  obstruction.  Franke^^  was  able  to  feel  the  lumen  in 
the  distal  segment  of  bowel  in  his  patient  previous  to  the  anas- 
tomosis. 

Mangoldt,  immediately  preceding  the  anastomosis,  inserted 
a  cannula  into  the  contracted  bowel  at  the  site  of  operation  and 
injected  sterile  water  by  means  of  a  syringe  and  proved  its 
patency. 
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Perhaps  before  an  operation  a  barium  enema  injected  with  a 
moderate  degree  of  force  and  controlled  by  a  roentgen-ray 
examination  would  determine  the  patency  and  dilatability  of 
the  colon  in  whole  or  in  part;  and  if  at  the  time  of  operation 
the  obstruction  is  found  in  the  terminal  ileum,  a  probe  passed 
through  a  small  incision  in  the  bowel  just  below  the  block  would 
prove  up  that  segment  of  intestine  and  ileocecal  junction. 

Braun'-  is  opposed  to  the  ideal  operation  of  a  lateral  entero- 
anastomosis,  maintaining  that  the  condition  of  the  bowel  below 
the  block  is  always  an  uncertain  one,  and  that  the  suture  line 
at  the  site  of  anastomosis  would  not  withstand  the  peristaltic 
force  necessary  to  propel  the  thick  viscid  meconium  through  the 
small,  contracted  and  functionless  lower  segment  of  intestine, 
and  proposed  that  the  proximal  and  distal  segments  of  bowel 
adjacent  to  their  blind  ends  be  placed  parallel  to  each  other  and 
sutured  together,  their  blind  ends  being  fixed  in  the  abdominal 
incision  or  in  a  small  secondary  incision  elsewhere  by  a  few 
sutures.  The  ends  of  the  intestinal  segments  are  opened  at 
once.  In  his  opinion  this  not  only  tides  over  the  critical  moment 
of  the  infant's  illness  but  affords  an  early  opportunity  to  dilate 
the  lower  bowel  by  injections  of  water  or  oil  through  the  enter- 
ostomy opening  and  per  rectum,  and  permits  the  application 
of  a  forceps  to  the  septum  between  the  two  limbs  of  intestine, 
thereby  destroying  it  and  thus  reestablish  the  continuity  of  the 
intestinal  tract. 

Morely'^  suggests  "that  in  those  cases  in  which  the  bowel 
below  the  block  is  undeveloped,  but  a  normal  anal  canal  and 
sphincter  are  present,  to  incise  the  rectum  and  bring  out  the 
proximal  segment  of  intestine  through  the  dilated  rectum  and 
anal  canal,  and  would  afford  some  hope  of  sphincteric  control 
should  recovery  ensue." 

The  percentage  of  operability  in  occlusions  of  the  small  intestine 
is  very  low,  but  occasionally,  in  a  well-developed  child,  the 
anatomical  conditions  found  at  operation  are  of  a  character  that 
may  be  remedied  by  someone  or  other  of  the  surgical  procedures 
outlined  above.     Occlusions  of  the  colon  are  found  most  fre- 
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quently  in  the  region  of  the  cecum  and  adjacent  ascending  colon 
and  in  the  sigmoid  flexure,  rarely  in  other  parts  of  the  large  bowel. 
Cloggi*  attempted  to  perform  an  ileocolostomy  in  a  case  of 
atresia  of  the  ascending  colon,  but,  on  account  of  the  contraction 
of  the  bowel  below  the  block,  was  forced  to  abandon  it. 

It  would  appear  that  a  cecostomy  would  be  the  preferable 
procedure  for  a  right-sided  colonic  occlusion,  and  later  an  anas- 
tomosis, excluding  the  site  of  occlusion,  if  the  condition  of  the 
large  bowel  below  the  block  warranted  it. 

In  my  own  case  any  attempt  to  join  the  descending  colon  and 
rectum  would  have  been  futile,  owing  to  the  wide  separation  of 
the  intestinal  segments  and  the  shortness  of  the  colonic  mesentery. 

REFERENCES 

Duodenum:  Stenosis  and  Atresia 

I.  Ernst,  N.  P.:  Atresia  infrapapillaris  duodenum  congenita, 
Duodenoentero    anastomose.     Hebredelse,    Hosp.    Tid.    Kbenhavn, 

Location  and  Character.     Duodenum  below  the  papilla. 

Symptoms.  At  birth  more  than  ordinarily  well-developed  male 
child.  Weight,  4300  gm.  First  two  days  eructated  after  nursing. 
Eager  to  nurse  on  third  day,  followed  by  spell  of  severe  vomiting. 
Vomitus  mixed  with  bile.  Recurred  two  to  three  hours  after  each 
nursing,  ex-plosive  in  character.  Shot  out  of  mouth  in  large  stream. 
Abdomen  soft,  not  distended.  Without  exudate  or  tumor.  Weak 
peristalsis  above  and  to  left  of  umbilicus.  Urine  scanty.  Examin- 
ation of  rectum  normal.  Lost  700  gm.  in  weight  during  first  seven 
days.  Stools,  small  t>T3ical  meconium,  at  no  time,  however,  contain- 
ing digested  particles  of  milk.  Oil  enema,  large  bowel  movement 
of  meconium. 

Diagnosis.     High  stenosis  or  atresia  of  small  intestine. 

Operation.  Preoperative  gastric  lavage.  Ether  anesthesia.  Abdo- 
men opened  by  incision  to  left  of  middle  line  from  below  ensiform  to 
slightly  below  umbiHcus.  Stomach  dilated,  duodenum  distended 
to  size  of  two  fingers,  continued  so  to  upper  surface  of  transverse 
mesocolon.  At  duodenojejunal  plica,  intestine  size  of  an  ordinary 
lead-pencil,  about  8  mm.  in  diameter.  Examination  of  rest  of 
intestinal  tract  disclosed  no  other  stenoses.     Duodenoenteroanasto  - 
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mosis,  anterior,  antecolic,  point  lo  cm.  below  plica  to  point  at  juncture 
of  horizontal  and  perpendicular  portions  of  duodenum.  Doyen's 
clamps,  continuous  silk  suture,  two  rows.  Incision  closed,  catgut, 
peritoneum  and  muscle,  silk  for  fascia  and  skin.  Time  of  operation, 
one  and  a  quarter  hours.  35  cc  ether  used.  Discharged  after  five 
days  to  nurse  its  mother.  Skin  sutures  remo\'ed  on  fourteenth  day. 
Postoperative,  given  milk  mixture.  During  first  twenty-four  hours 
vomited  three  times.  Given  ol.  ricini  and  three  enemata,  followed 
by  four  stools  containing  digested  milk.  Stools  rapidly  assumed 
normal  appearance.  Recovery.  Weight,  eleven  months  old,  11,200 
gm. 

2.  Porter,  R.  Langley:  (In  McClanahan,  H.  M.)  A  Brief 
Report  of  an  Infant  with  Congenital  Stricture  of  the  Duodenum. 
Operation.     Death.     Tr.  Am.  Ped.  Soc,  1918,  xxx,  114-116. 

Location  and  Character.     Stenosis  of  the  duodenum. 

Symptoms.  Newborn  infant;  symptoms  of  pyloric  stenosis  present. 
Constipation  and  very  marked  peristaltic  wave  observed  passing 
over  abdomen.  Felt  that  at  this  age  child  would  hardly  have  a 
hypertrophic  pylorus,  so  diagnosis  of  duodenal  stenosis  was  made. 
Child  weighed  less  than  four  pounds. 

Operation.     Gastroenterostomy. 

Remarks.  Slow  but  steady  recovery.  At  the  age  of  seventeen 
months  weighed  seventeen  pounds. 

3.  DuBOSE,  F.  G. :  Mega-duodenum  (Report  of  a  Case  in  an 
Infant),  Surg.,  Gynec.  and  Obst.,  1919,  pp.  278-281. 

Location  and  Character  of  Occlusion.  Partial  occlusion  of  the 
duodenum  at  the  duodenojejunal  junction. 

Symptoms.  Normal  birth.  Began  vomiting  yellow  fluid  third 
day.  At  time  was  being  nursed  at  two-hour  intervals;  increased  to 
four  hours  without  effect.  Weight  at  birth,  7.5  pounds.  Sixty  days 
later  weight  5.5  pounds.  At  this  time  apathetic.  Took  no  notice 
of  people  or  things;  never  cried.  Mongolian  slant  to  eyes;  tongue 
larger  than  normal;  protrudes  slightly.  All  suggestive  of  cretinism. 
Vomitus  either  bile-stained  milk  or  duodenal  fluid.  Vomited  at 
irregular  intervals  without  definite  relation  to  food  or  fluid  intake. 
No  palpable  pyloric  tumor.  Visible  peristalsis.  Immediately  after 
nursing  distended  stomach  and  duodenum  could  be  seen  in  epigas- 
trium. Forty-five  minutes  after  barium  meal  .r-ray  plate  showed 
filled  stomach,  narrow  pylorus,  enormous  ovoid  duodenum  and  some 
barium  in  intestines.  Forty  minutes  later,  stomach  completely 
empty  and   duodenum   filled.     Three   and   a   quarter  hours  later, 


gaub:  stenosis  and  atresia  of  intestinal  tr.\ct    6oi 

duodenum  shoAvn  to  have  emptied  itself  into  stomach.  Plates  appear 
to  show  partial  occlusion  of  duodenum  not  at  duodenojejunal  junction 
but  cephalad  in  fourth  portion  of  duodenum. 

Operation.  Sixty-fifth  day,  median  upper  abdominal  incision. 
Duodenum  of  enormous  size,  dilated  and  flaccid.  Neither  diver- 
ticulum, constriction  band  nor  kink.  Jejunum  collapsed.  Thinks 
probable  occlusion  due  to  true  arteriomesenteric  obstruction  at 
duodenojejunal  flexure.  Some  anatomical  defect  producing  either 
pressure  from  superior  mesenteric  artery  overlying  it  or  abnormaUty 
in  structure  of  mesentery,  causing  kink  at  duodenal-jenunal  junction. 
Pylorus  tied  off  with  purse-string  suture  of  linen,  covered  by  second 
row  of  interrupted  Lembert  sutures.  Posterior  long-loop  gastro- 
enterostomy.    Ether  anesthesia. 

Recovery.  Five  months  after  operation;  weight  twelve  pounds 
eight  ounces. 

4.  SxoLTE,  K.:  Klinische  und  anatomische  beobachtungen  bei 
einen  Kinde  mit  Kongenitaler  darmstenose,  Monatschr.  f.  Kinderh., 
Leipzig  u.  Wien,  1913,  xii,  orig.,  341-346. 

Location  and  Character.  Stenosis  of  duodenum  above  opening  of 
common  bile-duct. 

Symptoms.  Vomited  after  first  nursing.  As  quantity  regur- 
gitated always  increased  and  loss  in  weight  continued  and  only 
meconium  and  not  normal  milk  stool  at  end  of  week,  infant  admitted 
to  hospital.  Abdomen  sunken.  Xo  vomiting  followed  first  few 
meals  of  mother's  milk.  Later  on  did  so  and  vomitus  was  free  from 
bile.  Soft  catheter  introduced  into  stomach  through  pylorus  and 
then  followed  curve  of  duodenum  as  controlled  by  .v-rays.  This 
caused  severe  retching  and  vomiting,  plainly  bile  stained.  Unable 
to  determine  if  any  nourishment  passed  block,  as  was  utilizing  mother 's 
milk  as  rectal  alimentation.  Did  not  advise  operation  on  account 
of  high  mortality  and  possibility  of  pylorospasm,  in  which  condition 
at  times  the  infant  becomes  extremely  emaciated  and  sick  and  then 
a  turn  for  the  better  occurs.  Added  carmine  to  the  food.  Within 
twenty  hours  traces  found  in  stool.  Xo  operation.  Died  on  twentieth 
day.     Extreme  inanition. 

Diagnosis.     Incomplete  occlusion  in  upper  intestinal  tract. 

Postmortem.  Extremely  emaciated.  Lower  abdomen  protruding 
in  region  of  the  epigastrium.  Chest  and  abdominal  organs  normal. 
Stomach  distinctly  distended;  pylorus  not  sharply  demarcated. 
Junction  of  stomach  and  duodenum  wide;  tip  of  small  finger  easily 
passes  through.  Upper  transverse  part  of  duodenum  3  cm.  long, 
very  much  distended.     At  junction  to  rest  of  duodenum,  point  of 
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stenosis  found  2  mm.  in  diameter.  Duodenum  below  stenosis  of 
normal  size.  Opening  of  common  duct  immediately  below  point 
of  stenosis  and  of  normal  size.  Mucosa  of  duodenum  below  stenosis 
bile-stained;  above  it  is  light  gray  in  color.  Intestinal  contents: 
In  stomach  light  gray  watery  mucous  fluid.  Same  character  of 
fluid  in  duodenum  above  stenosis.  Below  stenosis  bile-stained 
chymous  mucous.     In  large  bowel,  curdled  milk. 

5.  Schroder,  C.  H.  :  Congenital  Obstruction  of  the  Duodenum 
(Report  of  a  Case)  Jour.  Am.  Med.  Assn.,  1922,  xiv,  78,  1039-1041. 

Location  and  Character.  Stenosis  of  duodenum  by  perforated 
diaphragm  above  papilla  of  Vater. 

Symptoms.  Robert  P.,  aged  five  weeks,  first  seen  September  4, 
1921,  second  child.  Weight  at  birth,  seven  and  a  half  pounds,  not 
breast-fed.  Markedly  jaundiced  during  first  two  weeks.  Still 
persists  slightly.  Tendency  to  vomit  after  feedings;  not,  however, 
considered  very  marked.  Stools  said  to  be  normal.  Present  weight 
eight  pounds.  Frail  appearance,  pale,  with  yellowish  tinge.  Decided 
slant  to  eyes  and  an  epicanthus  present.  Epigastrium  jjrominent 
and  slight  gastric  peristaltic  waves  were  noted.  Indefinite  mass 
palpable  in  region  of  pylorus.  Had  vomited  forcibly  the  morning 
of  this  day.  Atropine  administered.  Few  days  later  vomiting 
forcibly  after  every  feeding;  lost  eight  ounces  in  weight.  Seemed  to 
be  no  question  of  presence  of  pyloric  tumor.  Weight  continued  to 
drop  a  few  days  then  satisfactory  rise,  gaining  12  ounces  in  fifteen 
days.  However,  daily  vomiting  continued  to  some  extent.  Con- 
stipation was  the  rule.  General  condition  not  good.  Bones  of 
head  soft;  sutures  palpable;  abdomen  greatly  distended;  gastric 
peristaltic  waves  well  marked.  Following  change  to  milk  higher  in 
fat  contents  became  worse.  Frequent  vomiting,  weight  declined, 
so  that  at  seventy-three  days  after  birth  weight  eight  pounds.  Visible 
peristalsis  and  ty])ical  projectile  vomiting.  Decided  to  send  baby 
to  hospital  for  Rammstedt  operation. 

Operation.  Local  anesthesia  supplemented  by  light  ether.  No 
pyloric  tumor  found.  Operation  did  not  consider  muscular  ring 
unduly  thickened  while  lumen  of  pylorus  was  exaggerated.  Duo- 
denum grossly  dilated,  which  ended  abruptly  about  at  junction  of 
second  and  third  parts.  Nothing  found  to  explain  this  and  incision 
was  closed. 

Postoperative.  Four  hourly  stomach  irrigations  and  two  feedings 
of  breast  milk.  Soon  found  stomach  did  not  empty  and  that  after 
four  hours  more  could  be  washed  from  viscus  than  had  previously 
been  introduced.     On  one  occasion,  after  thoroughly  emptying  the 
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stomach,  a  gush  of  bile-stained  curds  followed  on  turning  the  baby 
on  its  abdomen.  Barium  meal:  Fluoroscopic  examination  disclosed 
stomach  moderately  dilated  but  emptied  promptly,  with  vigorous 
peristalsis  through  an  easily  patent  pylorus.  Duodenum  filled  up 
promptly  but  did  not  empty.  In  forty  minutes  nothing  passed  into 
the  jejunum.  End  of  duodenum  rounded  and  amount  of  barium  in 
duodenum  apparently  half  that  introduced.  Diagnosis  of  obstruction 
made,  although  diagnosis  of  congenital  diverticulum  considered. 
Weight  continued  to  decline  in  spite  of  blood  transfusion,  etc.,  so 
a  jejunostomy  was  done  as  a  preliminary  to  a  permanent  short- 
circuiting.  Note  that  fixation  of  the  jejunum  seemed  to  permit  the 
duodenum  to  empty  itself. 

Remarks.     Death  when  fourteen  weeks  old. 

Pathology.  Postmortem,  stomach  one-third  larger  than  normal 
and  walls  three-sixteenths  of  an  inch  in  thickness.  Pylorus  patent, 
admitting  first  joint  of  index  finger  readily.  Pyloric  sphincter  mod- 
erately hypertrophic.  Duodenum  immediately  beyond  pylorus 
enormously  dilated  in  first  portion,  ceasing  abruptly  three-eighths  of 
an  inch  proximal  to  the  ampulla  of  Vater.  Lumen  of  bowel  at  this 
point  reduced  to  an  oval  opening  (one-twelfth  by  one-eighth  of  an 
inch  in  diameter),  by  diaphragm  of  mucous  membrane  one-thirty- 
seventh  of  an  inch  in  thickness.  Distal  to  this  diaphragm  the 
duodenum  was  normal.  Dilated  portion  of  the  duodenum  nearly 
spherical,  two  and  one-eighth  inches  in  its  greatest  diameter.  Walls 
hypertrophied  to  about  one-half  thickness  of  stomach  wall.  No 
anomalies  of  bile-ducts.  Histological  examination  of  diaphragm 
revealed  all  coats  of  bowel  wall. 

6.  Francioni,  C:  Stenosi  congenita  dell  duodeno  e  latt  asuria 
cronica  in  un  lattante,  Riv.  di.  Chir.  Pediat.  Firenze,  191 7,  xv,  1-40. 

Location  and  Character.  Stenosis  of  duodenum  at  level  of  papilla 
of  Vater. 

Symptoms.  Eleventh  child.  Full  term.  Weight,  3500  gm. 
Normal  appearance.  Vomited  immediately  after  first  nursing  and 
continued  to  do  so  after  each  feeding.  Vomitus  almost  black  in 
color,  soon  changing  to  yellow,  later  becoming  white.  At  times 
containing  mucus  streaked  with  blood.  Vomiting  explosive  type, 
so  that  milk  expelled  through  nose  was  accompanied  by  considerable 
gas.  Time  varied,  immediately  after  meal  or  within  one-half  to 
one  hour.  First  few  days  meconium  stools  were  regular;  normal 
color;  shortly  became  small  in  quantity;  green  color;  viscid,  showing 
few  small  curds.  Increasing  constipation,  at  times  three  to  four 
days  passing  without  bowel  movement.     Later  blood-streaked  mucus. 
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Diagnosis  (Out-patient  department) :  Pylorospasm.  Examination  on 
admission  to  hospital,  forty-seven  days  old.  Mongolian  type.  Did 
not  give  impression  of  profound  emaciation.  In  clear  light  two 
circumscribed  aieas  distention  seen  in  epigastric  region,  larger  under 
left  costal  margin,  almost  circular  outline,  lower  limit  line  of  umbilicus. 
Smaller,  of  spherical  contour  under  right  costal  margin.  Interval 
between  the  two  areas  presenting  ring-like  elevation  at  its  middle. 
Peristaltic  waves  seen  and  felt  over  larger  area  passing  left  to  right 
to  midline,  where  break  occurred,  but  would  soon  pass  this  point  and 
an  area  of  distention,  size  of  a  small  orange,  appeared  under  right 
costal  region.  Vomitus  white,  acid  reaction.  Fluoroscopic  examin- 
ation, two  shadows  seen  in  zone.  Left  spherical  shadow  arose  from 
under  left  ribs;  upper  half  was  made  up  of  a  transparent  portion  due 
to  gas;  below  a  dark  portion  made  up  of  two  zones;  upper  light  due 
to  milk;  lower  due  to  bismuth.  Right  shadow  cylindrical  in  shape 
presenting  concavity  to  the  inner  side.  Visible  peristaltic  waves. 
Bismuth  found  in  the  feces  later. 

No  operation.     Death  at  five  and  one-half  months. 

Postmortem.  Stomach  dilated,  separated  by  a  constriction  from 
another  distended  sac  which  appeared  like  a  second  stomach.  No 
adhesions.  Intestinal  tract  below  duodenum  normal.  Cardiac  and 
pyloric  orifices  normal.  No  hypertrophy  of  musculature  in  region 
of  pylorus.  Right-sided  sac,  one-third  capacity  of  stomach.  Walls 
of  dilated  part  of  duodenum  hypertrophied.  Absence  of  valvula 
conniventes.     Ulcer,  2  cm.  long  and  i  cm.  wide,  near  papilla. 

7.  Weber,  W.:  Ueber  einen  weiteren  fall  von  atresie  des  duo- 
denum, Med.  Klinic,  Berlin,  1913,  ix,  11,  411. 

Location  and  Character.  Atresia  of  duodenum  below  papilla  of 
Vater. 

Symptoms.  From  moment  food  was  taken,  vomited  yellowish- 
green  material  several  times  daily.  Tenth  day  admitted  to  hospital. 
Fretful;  underweight;  cyanosis  about  mouth,  arms  and  legs.  Lips 
dry.  Fontanelles  sunken.  Skin  red;  no  edema.  Palpable  glands 
in  axilla,  groin  and  neck;  none  at  elbow.  Liver  enlarged.  Spleen 
palpable.  Abdomen  soft.  Peristaltic  wave  observed  in  upper 
abdomen,  moving  from  left  to  right  side.  On  eleventh  day  bile 
pigment  found  in  vomitus  and  bowel  movement  was  a  true  milk 
stool.  Previously  evacuations  contained  no  digested  particles. 
Twelfth  and  thirteenth  days,  condition  same  but  vomiting  so  jiro- 
fuse  that  only  a  small  portion  of  consumed  milk  remained. 

Diagnosis.  High  and  almost  complete  occlusion  of  the  small 
intestine. 
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operation.  Novocain  anesthesia.  Incision  4  cm.  midline  bet^^^en 
ensiform  and  umbilicus.  Stomach  and  duodenum,  so  far  as  the  last 
could  be  seen,  were  distended  and  separated  from  one  another  by 
deep  groove  indicating  pylorus.  Small  and  large  mtestmes_  were 
collapsed  Obstruction  situated  in  duodenum,  especially  m  its 
retroperitoneal  position.  After  orientation,  posterior  gastroenter- 
ostomy without  a  loop  was  done.  Two  rows  of  suture.  Jejunum 
1  cm.  in  diameter.  Incision  closed,  two  rows  of  suture.  Operation 
lasted  forty  minutes.     Died  six  hours  after  operation. 

Postmortem.  50  cc  of  fluid  and  clotted  blood  in  the  abdomen, 
the  result  of  bleeding  from  a  vessel  in  the  mesocolon  at  the 
site  of  opening.  Peritoneum  smooth  and  glistemng.  Stomacti 
verv  much  dilated,  containing  light  green  material.  Duodenum 
distended  to  point  of  junction  with  jejunum.  Pylorus  distinct  y 
narrower  part,  separates  stomach  and  duodenum.  Immediately 
before  reaching  plica,  distention  of  duodenum  ceases  and  collapsed 
intestine  found  below.  Opening  duodenum  at  junction  with  jej unum 
find  tense  diaphragm  closing  lumen,  a  fine  opening  being  found  in  it 
at  its  mesenterial  border.  Opening  of  common  duct  and  pancreatic 
duct  situated  i  cm.  above  the  obstructing  membrane.  Limbs  ot 
intestine  at  gastroenterostomy  opening  not  flattened. 

8  ScHLiEP,  L.:     Ueber  Kongenitale  Duodenalatresie,  Berl.  klin. 
Wchnschr.    Hufelandische    Gesellschaft,    Sitzung,    January,    1914- 

Location  and  Character.     Atresia  of  duodenum  junction  horizontal 
with  perpendicular  portion. 
Operation.     (Bier's  clinic.) 
Death. 

9  ScHLiEP,  L.:     Ueber  Kongenitale  Duodenalatresie,  Berl.  klm. 
Wchnschr.   Hufelandische   Gesellschaft,   Sitzung,  January,   1914- 

Location  and  Character.     Atresia  of  duodenum. 

Pathology.     Duodenum  ended  in  blind  sac.     Jejunum  and  ileum 

absent. 

Operation.     (Bier's  clinic.) 
Death. 

10  Hauser,  H.:  Atresia  duodeni  als  todesursache  bei  einen 
neugeborenen  von  7  tagen,  Monatschr.  f.  Geburtsch,  u.  gy.  Berhn, 
1 91 1,  xxxiv,  678-686. 

Location  and  Character.     Atresia  of  duodenum. 
Symptoms.     Offered  breast  earlv  but  nursed  badly.     Given  bottle. 
Vomited  continually.    During  first  two  days  meconium  and  meconium- 
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like  mucous  stools  were  passed.  No  light  milk  stools.  Vomitus  at 
first  coagulated  milk.  After  fifth  day  dark  green  and  brownish- 
black  color.  Probably  due  to  presence  of  bile  and  blood.  Rapid 
loss  in  weight.     Collapse.     No  icterus. 

Diagnosis.     Obstruction  in  some  part  of  the  intestinal  tract. 

No  operation.     Death  on  seventh  day. 

Postmortem.  Thoracic  viscera  normal.  Brain  normal.  Abdomen 
slightly  distended.  Upon  opening  abdomen,  extremely  distended 
stomach  and  beginning  part  of  the  duodenum  popped  forward.  Liver, 
kidney  and  spleen  normal.  On  account  of  extreme  distention  of 
stomach  and  duodenum,  these  organs  appear  to  constitute  an 
unbroken  whole.  Closer  examination  discovers  a  shallow  groo^'e 
around  the  sac,  and  by  palpation  this  is  plainly  felt  to  be  the  muscular 
ring  of  the  pylorus.  Sac  ended  blindly  toward  right  as  blunted  cone. 
Water  could  not  pass  this  place  nor  a  fine  probe.  Intestine  below 
the  atresia  collapsed.  Stomach  and  duodenal  walls  hypertrophied. 
Below  the  atresic  point  the  duodenum  continues  with  normal  walls. 
Lower  segment  begins  as  blind  sac.  To  naked  eye  appears  as  if 
tips  of  both  blind  sacs  touch  each  other.  They  are  completely 
separated  blind  sacs;  the  atresic  parts  of  each  contain  elements  of 
duodenal  wall.  The  duodenum  continues  in  a  serpentine,  sharply 
angulated  manner.  Common  bile-duct  appears  to  open  immediately 
below  atresia  in  lower  segment.  Cannot  press  bile  out  of  distended 
gall-bladder  into  duodenum.  Pancreas  lies  transversely  over  duode- 
nal coil;  the  atresia  and  terminus  of  common  duct  are  very  adherent 
to  them.  Entire  tract  below  atresia  collapsed.  Inspection  of  inner 
surface  of  duodenum  shows  no  opening  of  common  duct,  no  papilla 
or  frenulum.     Bile  elements  in  intestinal  contents. 

11.  Clark,  H.  C:  Complete  Congenital  Obstruction  of  the 
Duodenum:  Persistence  of  the  Pulmonary  Aorta,  Proc.  Med.  Assn. 
Isthmian  Canal  Zone,  Mount  Hope,  191 7,  ix,  123. 

Location  and  Character.  Atresia  at  duodenojejunal  junction  by 
membrane. 

Symptoms.  Male.  Acute  ileus.  No  operation.  Death  on 
seventh  day. 

Pathology.  Congenital  membrane  obstructing  bowel  completely 
at  the  duodenojejunal  junction.  Persistence  of  pulmonary  aorta. 
There  was  no  tendency  to  obliteration  and  the  true  pulmonary  arteries 
were  small  twigs  leaving  the  vessel  from  the  posterior  wall. 

12.  White,  C:  Total  Occlusion  of  the  Duodenum  in  a  Newborn 
Child,  Jour.  Obst.  and  Gynec,  British  Empire,  191 2,  x.xi,  234. 
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Location  and  Character.     Atresia  of  duodenum. 

Symptoms.  At  birth  large  paraumbilical  hernia.  Sac  covering 
it  soon  burst,  leaving  intestines  exposed.  Normal-size  male  infant. 
Stomach  and  mass  of  intestines  lying  loose  on  outside  of  abdominal 
wall;  lower  end  of  intestine  reached  the  abdominal  cavity  through  an 
aperture  immediately  above  umbilicus;  this  opening  was  so  small  it 
caused  extreme  vascular  congestion  of  herniated  parts.  Large  size 
of  hernia  prevented  any  chance  of  successful  replacement  by  operation. 
Child  took  nourishment  for  some  hours  but  later  vomited  a  large 
quantity  of  fluid  it  had  taken.     White  substance  passed  per  rectum. 

Diagnosis.  Congenital  obliteration  of  bile-ducts.  Death  at  end  of 
thirty-six  hours. 

Postmortem.  Hernia  contained  stomach,  whole  of  small  intestine 
and  most  of  large  intestine.  Remaining  viscera  were  in  abdomen 
and  normal.  Duodenum  ends  in  cul-de-sac  lined  by  normal  and 
intact  mucous  membrane,  internally  no  pucker  or  depression  to 
indicate  where  the  jejunum  was  attached,  but  on  outer  coat  a  solid 
cord,  which  almost  at  once  becomes  canalized,  and  is  continued  into 
small  intestine  of  usual  size.  Occlusion  is  not  near  neck  of  hernial 
sac.  Whole  intestine,  both  large  and  small,  is  filled  with  white 
cheesy  material.     Not  a  trace  of  bile  is  present. 

13.  Edington,  G.  H.  :  Congenital  Occlusions  of  the  Esophagus 
and  Lesser  Bowel,  Glasgow  Med.  Jour.,  1913,  Ixxx,  16-33  ^^^  90-118. 

Location  and  Character.  Double  diaphragm  occlusion  of  the 
duodenum,  one. above  and  one  below  the  papilla. 

Premature  birth,  six  and  one-half  months.     Lived  one  day. 

Pathology.  Occlusion  of  the  duodenum  by  septa;  atresia  of  esoph- 
agus; atresia  of  anus;  transposition  of  part  of  viscera.  One  septum 
above  papilla  and  one  below  it,  producing  a  cyst. 

14.  Veszpremi,  D.:  Einige  falle  von  angeborenen  darmverschluss, 
Beitrage  z.  path.  Anat.  u.  z.  allg.  path.,  Jena.,  1914,  1,  124-138. 

Location  and  Character.  Atresia  of  duodenum  above  papilla  of 
Vater. 

Symptoms.     Four-day   old   child,   weight    1800   gm.     Nursed   for 
two  days.     Vomited  frequently  last  two  days.     Meconium  passed 
first  day. 
•  No  operation.     Death  on  fourth  day. 

Postmortem.  Developmental  anomaly  of  heart  and  duodenum. 
Either  would  have  caused  death.  Abdomen  opened;  sigmoid  flexure 
found  filled  with  dark  green  meconium,  likewise  the  upper  colon  and 
lower  small  intestine  green  vernix  caseosa.     Extreme  dilatation  of 
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duodenum.  Upper  segment  as  round,  tense  sac.  4  cm.  in  diameter, 
communicating  through  widely  dilated  pylorus  with  greatly  dilated 
stomach.  Transverse  colon  crosses  surface  of  dilated  sac.  Upon 
removing  this,  find  upper  duodenum.  Sac  ends  blindly.  Continuity 
of  bowel  interrupted  completely.  Lower  segment  begins  blindly 
and  is  collapsed.  Duct  enters  at  side  of  dome-like  beginning. 
Remainder  of  intestinal  tract  normal. 

15.  Cockayne,  E.  A. :  Case  of  Congenital  Defect  of  the  Duodenum 
in  Which  Bile  was  Found  both  Above  and  Below  the  Absent  Portion, 
British  Jour.  Children's  Dis.,  1917,  xiv,  188,  and  Royal  Soc,  Med., 
1917,  X,  (Section  of  Study  of  Diseases  of  Children,  p.  127). 

Location  and  Character.  Atresia  of  duodenum  above  papilla  of 
Vater. 

Symptoms.  Male  child,  full  term,  family  history  negative.  Atten- 
dant at  confinement  noticed  liquor  amnii  excessive  in  quantity  and 
bright  green  in  color.  Second  day,  child  vomited  liquid  resembling 
bile-stained  liquor  amnii  and  passed  meconium  of  normal  appearance. 
Third  day,  slight  jaundice.  Vomiting  continued  at  intervals;  vomitus 
invariably  watery  and  green,  but  no  more  meconium  was  passed. 
Death  on  the  fifth  day.     No  operation. 

Postmortem.  Well-developed  child.  No  external  deformities. 
Skin  slightly  icteric.  Opening  abdomen,  stomach  found  greatly 
dilated  and  first  part  of  duodenum  ended  blindly,  being  greatly  dis- 
tended and  globular  in  outline.  Pylorus  was  visible  and  palpable 
as  a  thickened  constriction  between  these  two  organs.  Some  fluid 
stained  with  bile  present  in  stomach  and  distended  first  part  of 
duodenum.  Bile-duct  opened  directly  into  the  narrow  commencement 
of  lower  part  of  duodenum,  but  pancreatic  duct  entered  posterior 
aspect  of  blind  sac  formed  by  upper  part  of  the  duodenum.  Jejunum, 
ileum  and  large  intestine  of  normal  caliber.  Cecum  and  appendix 
lay  just  below  duodenum  and  the  ascending  colon  possessed  a  long 
mesocolon.  No  connection  except  by  peritoneum  between  upper 
and  lower  segments.  The  middle  part  of  the  viscus  was  not  even 
represented  by  a  thin  cord.  Bile  tract  normal,  gall-bladder  contains 
bile.  Meconium  of  usual  dark  green  color  present  in  jejunum,  ileum 
and  colon,  the  largest  cjuantity  in  the  colon.  Careful  search  for 
second  bile-duct.  None  found.  Interval  between  portions  of 
duodenum  occupied  by  part  of  head  of  pancreas.  Bloodvessels  to 
stomach,  duodenum,  pancreas  and  neighboring  organs  normal. 
Structure  of  duodenum  near  entry  of  bile-duct  appeared  normal  and 
numerous  Brunner  's  glands  were  present. 
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Remarks.  Most  interesting  feature  of  case,  and  one  which  made 
correct  diagnosis  ahiiost  impossible,  was  the  fact  that  a  large  quantity 
of  bile-stained  fluid  was  vomited,  although  the  bile-duct  opened  into 
the  lower  segment  of  the  duodenum,  and  there  was  complete  lack 
of  continuity  between  it  and  the  upper  segment.  Author  thinks 
infant  swallowed  amniotic  fluid  containing  meconium  previously 
passed  in  utero.  This  was  suggested  by  green  liquor  amnii,  the  color 
of  which  was  doubtless  due  to  the  presence  of  meconium. 

16.  Odermatt:  Kongenitale  duodenal  Atresien,  Ztschr.  f. 
Geburtsh.  u.  Gynak.,  191 7,  Bd.,  Ixxix,  s.,  507. 

Location  and  Character.     Atresia  duodenum  above  papilla  of  Vater. 

Symptoms.  Spontaneous  birth  of  living  male  child;  full  term. 
Large  amount  of  liquor  amnii.  Weight,  2810  gm.  No  external 
anomalies.  Twelve  hours  after  birth  vomited  reddish-brown  material. 
Thought  melena  present.  Injected  gelatin  solution.  Serum  from 
mother.  Vomiting  increased,  occurring  five  to  ten  minutes  after 
each  nursing.  Small  meconium  bowel  movements.  Upper  abdomen 
distended.  Collapse.  Temperature  from  fourth  day  on.  Increased 
loss  in  weight  to  2090  gm.  Pneumonia.  Death  on  seventh  day. 
No  operation. 

Postmortem.  Stomach  greatly  dilated,  especially  its  upper  part. 
About  its  lower  fourth  a  circular  constriction  and  below  this  again  a 
great  distention  with  a  blind  end.  Stomach  wall  h>qDertrophied. 
Contents  a  bluish,  murky  fluid.  Mucosa  normal.  Blind  end  of 
lower  segment  completely  separated  from  proximal  begins  to  the 
right  of  upper  portion.  Bile  and  pancreatic  ducts  open  into  lower 
segment.  Other  abdominal  organs  normal.  Distended  stomach 
and  duodenum  present  appearance  of  hour-glass  stomach. 

17.  Odermatt:  Kongenitale  duodenal  Atresien,  Ztschr.  f. 
Geburtsh.,  u.  Gynak.,  1917,  Bd.,  Ixxix,  s.  507. 

Location  and  Character.  Atresia  duodenum  above  papilla  of  Vater. 
Atresia  sigmoid. 

Premature  birth,  seven  months,  dead-born  male  infant.  Weight, 
loio  gm. 

Postmortem.  Bilateral  clubbed  hands.  Spontaneous  amputation 
of  right  thigh.  Epispadias.  Syndactyly.  Atresia  ani.  Rudimentary 
tail.  Stomach  very  large.  Lower  end  of  duodenum  is  changed  into 
large  cyst  size  of  an  egg.  Remainder  of  small  intestine  nothing 
abnormal.  Sigmoid  flexure  ends  as  blind  sac  hanging  on  a  long 
mesocolon.     Cyst  proves   to   be   upper   dilated   duodenal   segment. 

Am  Surg  39 
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Common  duct  in  mesentery  of  upper  segment  and  ending  in  dome 
of  lower  segment. 

i8.  McDonald,  A.  L.:  Congenital  Atresia  of  the  Duodenum, 
Am.  Jour.  Med.  Sci.,  1913,  cxlvi,  28. 

Location  and  Character.  Atresia  of  duodenum  at  duodenojejunal 
junction. 

Symptoms.  Normal  birth.  Baby  normal  in  every  respect. 
Weight,  6  pounds  8  ounces.  Born  December  11.  December  12, 
vomited  during  night.  Had  nursed  well  and  was  hungry.  No 
bowel  movement.  Passed  urine.  Continued  to  vomit  at  irregular 
intervals  during  day.  December  13,  passed  slightly  colored  meconium. 
Nursed  well  but  continued  to  vomit.  Restless.  Slept  poorly.  No 
urine.  December  14,  emaciated.  Slightly  jaundiced.  Abdomen 
distended.  Vomiting  large  amounts  of  fluid  containing  no  bile  and 
in  no  relation  to  feeding.  Soapsuds  enema  brought  away  slightly 
colored  stool.  Nursing  discontinued.  December  15,  still  vomiting. 
Restless.  No  stool  or  urine.  Enema  returns  clear.  Stomach  tube 
drew  off  nearly  a  pint  of  creamy  fluid,  not  bfle-stained.  Abdomen 
much  less  distended. 

Diagnosis.  Pyloric  stenosis  with  probably  complete  obstruction. 
Died  on  fourth  day.     No  operation. 

Partial  Autopsy.  Opening  abdomen,  distended  stomach  and  duode- 
num most  prominent  but  in  normal  position,  as  were  other  viscera 
and  omenta.  Stomach  three  times  normal  size  and  duodenum  much 
larger  than  stomach.  Definite  constriction  at  pylorus,  which  was 
patent.  Duodenum  greatly  dilated  but  could  be  traced  through 
its  normal  course  to  a  blind  sac  behind  the  stomach  and  transverse 
colon,  where  it  ended,  there  being  no  communication  or  connection 
with  the  lower  intestine.  Rectum  and  colon  small  and  collapsed, 
latter  extending  across  upper  abdomen  with  cecum  in  normal  position. 
Small  intestine  contracted  and  cord-like,  being  barely  permeable. 
No  definite  constriction  until  upper  end  of  jejunum  found  as  bhnd 
sac  covered  by  fold  of  peritoneum.  Liver  of  normal  size  and  position. 
Gall-bladder  distended  with  bile.  Ducts  could  not  be  traced  to 
duodenum.  Probably  no  communication  existed,  as  no  bile  was 
present  in  vomitus  or  contents  of  distended  stomach  and  duodenum 
and  jaundice  was  present.  A  complete  atresia  with  obliteration  of 
a  portion  of  the  tract  in  the  region  of  the  duodenojejunal  junction. 

19.  Seiber:  Zwei  Falle  von  Duodenalatresia  bei  neugeborenen, 
Zentralbl.  f.  Gyniik.,  191 2,  p.  757,  Gynakologische  Gesellschaft  zu 
Dresden,  Sitzung,  von  February  27,  1912. 
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Location  and  Character.     Atresia  of  duodenum. 

Symptoms.  Vomiting  followed  each  nursing.  Xo  meconium 
bowel  movement.  Rapid  loss  in  weight.  No  operation.  Death 
on  fourth  day. 

Pathology.  Upper  segment  of  duodenum  ends  blindly  in  region 
of  head  of  pancreas.  Connected  with  lower  segment  by  a  i  cm.  long 
solid  cord  of  connective  tissue. 

20.  LosEE,  J.  R.:  Report  of  a  Case  of  Congenital  Atresia  of  the 
Duodenum,  Bull.  Lying-in  Hosp.,  New  York,  19 16,  x,  230. 

Location  and  Character.     Stricture  of  the  duodenum. 
No  operation. 

21.  Fancont,  G.  Case  hi:  Funf  falle  von  angeborenen  darm- 
verschluss,  diinndarmatresien  duodenalstenose,  meconium-ileus, 
Virchow's  Arch.  f.  path.  Anat.,  Berlin  u.  Leipzig,  1920,  ccxxix,  207. 

Location  and  Character.  Atresia  of  the  duodenum  (diaphragm) 
below  the  papilla  of  Vater. 

Symptoms.  Born  December  i,  19 19;  weight,  3000  gm.  Child 
restless  and  distressed.  Attempts  to  quiet  infant  without  result. 
Teaspoonful  of  castor  oil  was  given  on  the  sixth  day.  Next  day 
vomited  first  time  greenish-yellow  material.  Following  this  vomited 
after  each  nursing.  Bowel  movement  only  after  enemata  given 
every  third  day.  On  eleventh  day  a  doctor  was  consulted,  who  diag- 
nosed pylorospasm.  Noteworthy  that  \-omitus  was  green. 
January  21,  1920,  admitted  to  hospital  for  Rammstedt  operation. 
On  admission  was  emaciated.  Infant  impresses  one  as  very  sick. 
Mongolian  slant  to  eyes.  Abdomen  retracted.  Very  lax.  Visible 
stomach  peristalsis.     Sudden  collapse  and  death  on  January  25,  1920. 

Postmortem.  On  opening  the  abdomen  a  brown,  sour-smelling, 
murky  fluid  flows  out.  Opening  duodenum,  find  \-alve-like  occlusion 
in  middle  pars  descendens  i  mm.  thick,  inclining  forward  analward, 
as  a  tense  membrane  immediately  below  the  opening  of  the  common 
duct.  A  perforation  of  a  duodenal  ulcer  had  occurred.  Ulcer 
situated  almost  at  the  pylorus,  second  ulcer  lower  down.  Wall  of 
stomach  and  duodenum  h}^ertropliied. 


Jejuxoileum:  Stenosis  and  Atresia  (Single). 

22.  Lichtenstein,  a..:  Ett  med  framgang  opererat  fall  av  Kon- 
genital  tunntarmstenos,  Allm.  Sven.  Lakartidningen,  Stockholm, 
1916,  p.  13. 
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Location  and  Character.     Stenosis  of  the  jejunum  about  its  middle. 

Symptoms.  At  birth  a  well-developed  and  strong  female  child. 
Full  term.  Weight  4380  gm.  First  week  nothing  abnormal  noticed. 
Nursed  and  did  not  vomit.  Meconium  stools,  two  spontaneous 
evacuations,  one  light  yellow  in  color.  Eighth  day  vomited  every- 
thing taken  into  stomach.  Occurred  at  irregular  intervals.  Couple 
of  days  later  bile-colored.  Constipated.  Enema,  small  brown 
evacuation.  Twelfth  day  admitted  to  hospital.  Lost  730  gm.  in 
weight,  dull,  emaciated.  Abdomen  sunken,  soft.  Examination, 
rectum,  negative.  Vomiting  after  each  meal,  thin,  liquid,  bile- 
colored.  No  spontaneous  evacuation.  At  end  of  three  weeks  dis- 
charged from  hospital,  vomiting  ceased,  daily  spontaneous  yellow- 
colored  evacuation.  Weight  4200  gm.  Well  two  weeks,  then  read- 
mitted to  hospital,  with  vomiting,  diarrhea,  sudden  loss  in  weight 
(500  gm.  in  week).  Visible  peristalsis.  First  day  in  hospital,  one 
spontaneous  evacuation.  Only  vomited  once  next  day,  likewise  on 
third  day.  Acute  relapse,  violent  fecal  vomiting,  hyperperistalsis, 
all  symptoms  of  ileus. 

Operation.  Chloroform  anesthesia.  Median  laparotomy  in  region 
of  umbilicus.  Stenosed  part  of  jejunum  excluded  by  a  2  cm.  long 
lateral  enteroanastomosis  antiperistaltic  between  dilated  and  hjqaer- 
trophied  intestine  above  to  normal  intestine  below.  Immediate 
postoperative  condition  good.  During  night  hemorrhage  from 
incision.  Day  follownng  operation  abdomen  distended,  fecal  vomit- 
ing. For  few  days  condition  alarming,  then  improvement  and 
recovery. 

Pathology.  Upper  part  of  jejunum  dilated  and  walls  h>pertrophied 
(about  3  cm.  in  diameter).  Obstruction  found  at  about  middle  of 
jejunum  proved  to  be  a  pathological  part  of  intestine  5  cm.  long  by 
hz  to  ^  cm.  in  diameter.  Blue-black  in  color,  firm  and  unyielding. 
JNIesentery  at  this  point  abnormally  short  and,  in  common  with 
intestine,  purplish  in  color.  Peritoneum  smooth  and  glistening. 
Segment  of  intestine  below  occlusion  collapsed.  Diameter  of  }4:  to 
3^2  cm.     Block  interpreted  as  a  stenosis. 

One  year  of  age,  well  and  strong  with  normal  intestinal  function. 

23.  BoGERT,  Frank  Vander:  Case  i:  Symptomatology  of  Con- 
genital Intestinal  Obstruction,  Arch.  Pediat.,  1916,  vol.  xxxiii. 

Location  and  Character.  High  degree  of  stenosis  of  ileum,  twenty- 
three  inches  above  ileocecal  valve. 

Symptoms.  History  of  "simple  regurgitation  of  milk"  prior  to 
third  week  of  life.  After  third  week  vomited  brown  milk.  At  two 
months  had  fecal  vomiting.     Free  evacuation  of  bowels   by  high 
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enema.     Marked    abdominal    distention.     Abdominal    walls    thin; 
coils  of  intestines  visible.  .  Died  when  two  months  old. 

Postmortem.  Ileum  above  markedly  dilated,  but  segment  below 
not  apparently  atrophied.  Water  could  be  forced  through  distal 
segment. 

24.  Leischner,  F.:  Ueber  Kongenital  stenose  und  achsendrehung 
des  diinndarms,  Beitrage  z.  path.  Anat.  u.  z.  allg.  Path.,  Jena,  1920. 

Location  and  Character.     Stenosis  41  cm.  above  the  ileocecal  valve. 

Pathology.  Stenosis  41  cm.  above  the  ileocecal  valve,  passable  by 
a  sound.  Torsion  at  site,  not  considered  to  be  cause  of  stenosis  but 
secondary. 

No  operation. 

Death  fifth  day. 

25.  Bradford:  Congenital  Constriction  of  the  Gastrointestinal 
Tract,  Jour.  Missouri  State  Med.  Assn.,  1918,  xv,  39-46. 

Location  and  Character.     Stenosis  of  the  jejunum. 

Pathology.  Postmortem.  32  cm.  from  pylorus,  an  obstruction  found 
by  two  thin  membranes  situated  6  cm.  apart,  the  upper  wdth  an 
opening  1.5  mm.  in  diameter,  the  lower  3.5  mm.  The  membranes 
are  about  1.5  mm.  in  thickness  and  are  composed  of  two  layers  of 
mucosa,  which  become  continuous  through  the  perforation,  separated 
by  supporting  fibrous  tissue  bands.  The  other  organs  show  no  abnor- 
mality. * 

Remarks.  Female  colored  infant  one  month  old.  Died  a  few 
minutes  after  admission  to  hospital. 

26.  Edington,  G.  H.  Case  vi:  Congenital  Occlusion  of  the 
Esophagus  and  Lesser  Bowel,  Glasgow  Med.  Jour.,  1913,  Ixxx,  16-33 
and  90-118. 

Location  and  Character.  Stenosis  of  lower  intestinal  tract  beginning 
at  middle  small  intestine  (congenital  nonexpansion  of  part  of  ileum 
and  of  colon). 

Symptoms.  Male  infant  three  days  old.  History,  no  passage  of 
meconium  per  anum.     Anus  per^dous,  admitting  large  rubber  catheter. 

Operation.  Abdomen  opened  and  colon  found  in  form  of  a  firm, 
cord-like  structure.     Incision  closed. 

Pathology.  Postmortem.  Small  intestine  from  pylorus  to  cecum 
was  180  cm.  long;  large  bowel  was  33  cm.  Small  bowel  dilated  m 
upper  part,  reached  maxinum  at  point  about  90  cm.  from  pylorus. 
Diameter,  4  cm.  From  here  down  it  gradually  narrowed  until  it 
became  cord-like  about  28  cm.  above  ileocecal  junction.     Cord-like 


6 14    gaub:  stenosis  and  atresia  of  intestinal  tract 

character  of  bowel  continued  from  here  onward  into  the  colon  and 
persisted  right  down  to  the  anus.  Diameter  of  cord-like  portion  of 
ileum  slightly  over  6  mm.,  that  of  the  colon  somewhat  less.  Bowel 
cut  open,  but  no  obstruction  to  lumen  found.  Contents  of  large 
bowel  quite  unstained  by  bile  and  the  same  condition  was  found  in 
lower  part  of  small  gut.  Higher  up  bowel  contained  well-stained 
fluid  fecal  matter. 

27.  RoviRA,  Jula:  Un  caso  di  obliteration  congenita  del  intestino 
delgado  (ileon),  Archiv.  Latino-Am.  de  Pediat.  Buenos  Aires,  191 1, 
V,  465-468. 

Location  and  Character.  Stenosis  of  ileum,  50  cm.  above  ileocecal 
valve. 

Death  on  fourteenth  day. 

28.  EiTEL,  H.:  Kongenitale  stenose  des  oberen  Jejunums  unter 
dem  Klinischen  Bilde  einer  Atresie  verlaufende  (Ventilversuche), 
Ztschr.  f.  Kinderh.,  BerHn,  1921,  xxix,  263-271. 

Location  and  Character.     Stenosis  of  upper  jejunum. 

Symptoms.  Premature  infant  three  and  a  quarter  days  old.  The 
child  vomited  from  birth,  drank  little  and  did  not  urinate.  Very 
emaciated  and  jaundiced,  with  a  suffering  expression  and  a  hoarse 
cry.  Otherwise  normal.  Enema  produced  large  quantities  of  dark 
green  fluid.  Later  in  day  an  inspissated  plug  of  mucus  was  passed. 
The  child  continued  to  vomit,  would  not  take  nourishment  and  died 
the  day  after  admission. 

Pathology.  The  duodenum  was  extremely  dilated,  likewise  the  upper 
part  of  the  jejunum  for  a  distance  of  10  cm.  from  the  flexure  duodeno- 
jejunalis.  From  there  on  the  iptestine  was  contracted.  No  other 
abnormal  findings.  The  membrane  had  occluded  the  lumen  of  the 
intestine  except  for  a  tiny  passage. 

29.  FocKENS,  P.:  Ein  operativ  geheilter  fall  von  Kongenitaler 
diinndarm  atresie,  Zentralbl.  f.  Chir.,  Leipzig,  191 1,  xxxviii,  532-535. 

Location  and  Character.  Atresia  of  ileum  at  junction  of  lower  and 
middle  thirds. 

Symptoms.  No  bowel  movement.  Vomited  first  mother's  milk, 
then  later  on  vomitus  became  fecal  in  character.  Abdomen  distended 
and  soft.  No  muscle  defence.  Active  peristalsis.  Next  day  vomit- 
ing persisted;   no   stool.     Visible  peristalsis.     Intestines   distended. 

Operation.  Lateral  enteroanastomosis.  Doyen  clamps.  Two  rows 
of  silk  suture.  One  continuous  through-and- through,  second  inter- 
rupted   serosa    suture.     Incision    closed,    interrupted    silk    sutures. 
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Removed  sixth  day.  Excision  of  umbilicus.  Vomiting  postoperative 
became  less,  stopping  second  day.  At  this  time  nursed  well.  First 
day  following  operation  three  ill-smelling  stools,  soon  becoming  yellow 
and  odorless,  three  to  five  daily. 

Remarks.  Recovery.  Discharged  cured  on  twelfth  day  followmg 
operation.  Reports  child  well  five  months  after  operation.  Time 
of  operation,  one  hour. 

Pathology.  A  4  cm.  defect  of  intestine  found  at  junction  of  lower 
and  middle  thirds  of  ileum.  A  fibrous  cord  present  running  along 
edge  of  mesentery  into  bowel  on  either  side.  Orientation  showed  no 
further  abnormalities  down  to  sigmoid.  Meconium  in  upper  segment. 
Mucus  in  lower  segment. 

30.  Olow,  J.:  (In  Forssner,  H.)  Etiology  and  Treatment  of 
Congenital  Intestinal  Atresia,  Hygiea,  Stockholm,  1912,  Ixxiv,  1168- 

Location  and  Character.     Atresia  of  ileum  i  cm.  above  ileocecal 

valve. 

Pathology.     Intestinal    contents    regular    meconium    stools. 

No  operation. 
Death  fourth  day. 

31.  Mannheimer,  C.  M.:  (In  Forssner,  H.)  Etiology  and 
Treatment  of  Congenital  Intestinal  Atresia,  Hygiea,  Stockholm, 
1912, Ixxiv,  1168-1171. 

Location   and  Character.     Complete   atresia  at   middle   of   small 

intestine. 

Pathology.     Meconium  passed  per  rectum. 
No  operation. 
Death  from  ileus. 

32.  Landau,  H.:  Kongenitaler  darmverschluss  infolge  von  atresie 
des  ileums,  Deutsch.  med.  Wchnschr.,  Leipzig  u.  Berlin,  1920,  xlvi, 

1195. 
Location  and  Character.     Atresia  of  ileum  11  cm.  from  ileocecal 

valve. 

Symptoms.  Admitted  to  hospital  with  a  diagnosis  of  intestinal 
obstruction.  Condition  good,  but  soon  became  worse  and  operation 
was  done  on  the  eighth  day. 

Operation.  Median  incision  from  umbilicus  nearly  to  symphysis. 
Double  ligature  and  severance  of  strands  connecting  proximal  and 
distal  segments  of  intestine.  Puncture  distended  loop  of  bowel, 
causing  escape  of  much  gas  and  some  feces.     Purse-string  suture  of 
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puncture    opening.     Proximal    segment    fixed    to    abdominal    wall. 
Opened  by  cautery.     Death  ten  hours  after  operation. 

Pathology.  Opening  abdomen,  small  bowel  presents  its  lower 
two-thirds  markedly  dilated,  which  is  lusterless  and  injected.  Ileum 
ends  blindly  in  a  greatly  dilated  sac,  from  which  extends  a  stump  of 
bowel  about  4  cm.  long  that  looks  like  an  appendix.  Two  con- 
nective-tissue strands,  7  cm.  long,  lead  from  blind  end  to  segment 
of  small  intestine.  This  is  remainder  of  ileum  and  empties  into 
cecum;  its  proximal  end  is  blind.  Appendix  and  colon  well  formed. 
Entire  colon  only  size  of  knitting  needle,  precluding  idea  of  an  anas- 
tomotic operation. 

Ty^.  Henneguier,  a.:  De  1 'occlusion  intestinale  chez  le  nouveau, 
Paris,  Theses,  1912,  No.  442,  Ixxxiii,  8. 

Location  and  Character.     Atresia  of  the  ileum  near  the  cecum. 

Symptoms.  No  meconium.  Ceaseless  vomiting,  becoming  fecal. 
Abdomen  distended. 

Operation.  On  second  day.  Incision  below  umbilicus.  On  open- 
ing abdomen,  distended  small  intestines  popped  out.  Distention  so 
enormous  prevented  further  exploration.  Enterostomy  small  intestine 
near  cecum.  On  opening  intestine  nothing  came  forth.  Vomiting 
continued  after  operation.  Very  httle  discharge  from  artificial  anus. 
Death  on  third  day. 

Pathology.  Small  intestines  very  much  distended.  Many  soft 
adhesions.  No  fluid  in  peritoneum.  Cecum  smaller  than  terminal 
ileum.  Colon  greatly  contracted  in  normal  position,  a  large  intestine 
in   miniature.     Permeable.     Rectum  normal   size. 

34.  Tanner,  E.  K.:  Congenital  Stenosis  of  the  Ileocecal  Valve 
(Specimen  Photograph),  Long  Island  Med.  Jour.,  1918,  xii,  272. 

Location  and  Character.    Atresia  of  ileum  near  ileocecal  valve. 

Symptoms.  Nursed  well  at  breast.  No  bowel  movement  since 
birth.  Abdominal  distention  beginning  thirty-six  hours  after  birth. 
Soon  followed  by  vomiting  and  rising  pulse  rate.  Catheter  passed 
up  rectum  six  inches.     Enema,  no  result. 

Diagnosis.     Congenital  occlusion  of  bowel. 

Operation.  Thirty-six  hours  after  birth.  Light  ether  anesthesia; 
left  rectus  incision.  Findings:  Stomach  and  upper  half  of  small 
intestine  greatly  distended  with  gas  and  fluid.  Lower  half  of  small 
intestine  small  and  filled  with  dough-like  meconium  down  to  ileo- 
cecal valve.  Whole  colon  size  of  goose-quill  and  absolutely  empty. 
Loop  of  ileum  brought  out  of  wound,  which  was  sutured  tightly  and 
intestine  then  incised.  Death  fourteen  hours  after  operation,  forty 
hours  after  birth. 
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Pathology.  Complete  occlusion  of  ileocecal  valve,  the  ileum  ending 
in  a  blind  sac  just  above  the  valve.  Colon  averaged  about  4  mm. 
in  diameter  and  admitted  a  probe  throughout  its  length. 

35.  Wilcox,  G.  A.:  Congenital  Intestinal  Occlusion  (Report  of 
Case),  Jour.  Med.  Assn.  of  Georgia,  1912,  i,  145-147. 

Location  and  Character.     Atresia  beginning  at  ileocecal  junction. 

Symptoms.  Forceps  delivery  at  6.30  in  the  afternoon.  Weight, 
loj-^  pounds.  Physical  examination  negative.  Eighteen  hours 
after  birth,  violent  vomiting,  ochre  color,  slight  fecal  odor.  Exami- 
nation of  rectum  negative.  After  first  vomiting  abdomen  was  con- 
siderably distended,  tympanitic.  Circumscribed  tympanitic  area 
epigastric  region  seen  simulating  dilated  stomach.  Peristaltic  waves 
readily  observed.  Few  hours  later  two  cylindrical  plugs  of  tenacious 
putty-colored  material,  each  one  inch  long,  passed  per  rectum.  Proved 
to  be  mucus  and  desquamated  epithelium.  This  was  the  extent 
of  bowel  movement.  Vomiting  continued,  becoming  fecal.  Jaundice. 
Meteorism  increased  steadily  and  two  other  circumscribed  tympanitic 
areas  made  out,  one  in  right  iliac  and  one  in  right  hypochondriacal 
region.  Original  dilatation  of  epigastrium  remained.  Condition 
grew  worse,  pulse  and  respiration  accelerated.  Severe  pain  at  inter- 
vals, due  to  \agorous  peristaltic  action.  Borborygmi  at  times  audible 
across  room.     Continuous  h\perperistalsis. 

Operation.  Forty-eight  hours  after  birth.  Chloroform  anes- 
thesia. Incision  in  median  line  extending  above  and  below  the 
umbilicus.  Circumscribed  tympanitic  areas  at  once  seen,  due  to 
greatly  dilated  segment  intestine.  Stomach  normal.  Beginning  at 
duodenum,  bowel  quickly  transversed.  Volvulus  ileum  encountered. 
Untwisted  when  malformation  was  discovered.  Entire  large  intestine 
beginning  at  cecum  was  fibromuscular  cord.  Appendix  normal  size 
and  position.  Atresia  extends  to  sigmoid  from  atresic  point.  Unde- 
veloped intestine  had  no  lumen.  Incised  intestine  collapsed,  brought 
to  lower  end  wound  and  fistula  made.  Wound  closed.  Soft  catheter 
left  in  fistula.     Death  two  hours  later. 

36.  BoGERT,  Fr,a.xk  Vander.  Case  II :  Symptomatology  of 
Congenital  Intestinal  Obstructions,  Arch.  Pediat.,  1916,  vol.  xxxiii. 

Location  and  Character.    Atresia  thirty-nine  inches  from  pylorus. 

Symproms.  Vomited  mucus  immediately  after  birth.  Early  in 
first  day  vomited  green  material  and  at  twenty  hours  meconium 
began  to  show  in  vomitus.  Bowel  movement  described  as  a  piece 
of  cheesy  material  a  few  inches  long  and  caliber  of  lead-pencil,  con- 
sistency and  appearance  of  cottage  cheese.     Slight  degree  of  abdominal 
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distention  pointed  out  as  evidence  against  marked  degree  obstruction. 
Marked  pressure  on  abdomen  caused  exi:)lusion  of  gas  by  mouth. 

Pathology.  Intestine  above  block  greatly  dilated,  below  cord- 
like and  of  very  small  caliber.  Colon  small.  Ileum  constricted  at 
several  points,  all  patulous  but  one,  situated  one  inch  below  area  of 
obstruction.  Masses  of  material  resembling  cottage  cheese  found 
in  colon.     Death  thirty-six  hours  after  birth. 

37.  BoGE-RT,  Frank  Vander:     igi8. 

Location  and  Character.  Complete  division  of  small  intestine 
twenty-five  inches  above  the  ileocecal  valve. 

Symptoms.  Immediately  after  birth  vomited  constantly.  Same 
evening,  mucus  and  green  vomitus,  later  a  coffee-ground  liquid.  Oil 
given  by  mouth  returned  in  five  minutes.  Vomitus  distinctly  fecal 
on  third  day.  Eight  hours  after  birth,  enema  with  no  result. 
Repeated;  resulted  in  several  small,  bean-like,  mucous  "curds" 
and  large  mucous  cast  of  bowel  four  inches  long  and  one-half  inch 
in  diameter,  tapering  at  lower  end  and  its  upper  open  portion  filled 
with  substance  resembling  meconium,  but  gave  no  reaction  for  bile. 
Later  enemata,  only  mucous  ''curds."  Abdomen  not  noted  as 
distended  at  birth,  but  present  in  evening  of  first  day.  Visible  peri- 
stalsis in  evening  of  second  day.  ■  Rectal  examination  negative. 
No  operation.     Death  on  fourth  day. 

Pathology  Autopsy.  Small  bowel  much  dilated,  ending  abruptly 
twenty-five  inches  above  ileocecal  vahe.  Complete  absence  of 
intestine  for  about  one-half  inch.  No  fibrous  cord  intervened  between 
two  segments.  Both  small  and  large  bowel  below  block  were  poorly 
developed. 

Tfd,.  Gregerson,  F.:  Case  of  Congenital  Atresia  of  the  Ileum, 
Bibliot.  f.  Laeger,  Kobenh.,  1918,  cv,  598-606. 

Location  and  Character.  Atresia  lower  ileum,  2  to  3  cm.  from  ileo- 
cecal valve. 

Symptoms.  Three-day-old  child,  admitted  to  hospital;  diagnosis, 
atresia  recti. 

History.  Began  to  vomit  at  end  of  first  day,  becoming  more  fre- 
quent and  profuse  later,  of  a  pronounced  fecal  character.  Child 
restless.  Urinated,  but  passed  no  meconium.  Lower  abdomen 
distended  and  elastic.  Oil  administered,  no  effect.  Examination 
of  rectum  negative. 

Diagnosis.     High  intestinal  obstruction. 

Operation.  Incision  to  right  of  middle  line.  On  opening  abdomen, 
distended  intestines  rolled  out  of  incision.     First  thought  to  be  a 
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c\stic  tumor  or  gall-bladder.  Punctured.  Contained  meconium. 
Difficult  to  localize  part  of  the  intestine.  Appeared  as  if  no  large 
intestine  and  that  small  intestine  ended  blindly  at  this  enlargement, 
below  which  a  small  thin  strand  was  noticed.  Pezzer  catheter  placed 
in  lower  end  of  dilated  intestine,  sutured  to  intestine  and  abdominal 
wall  and  brought  out  through  incision.  Meconium  emptied  through 
catheter.     Later  on  none.     Child  died  few  hours  later. 

Pathology.  Autopsy.  No  fluid  in  peritoneal  .cavity.  Localizes 
catheter  in  lower  ileum.  Block  is  2  to  3  cm.  from  valve.  Strands 
end  at  ileocecal  juncture.  Cord  found  stretching  over  to  right  iliac 
fossa.  There  was  a  swelling  on  this  cord  from  which  extended  a  3 
cm.  long  appendix  with  a  free  mesenteriolum.  This  cord  extends 
as  a  flat  band  up  the  right  side  of  the  abdomen  to  the  lobe  of  the 
liver  and  crosses  the  abdomen  as  thin,  rolled-up  omentum.  At 
spleen  another  flexure  and  then  extends  down  left  side  of  abdomen 
and  ends  in  right  side  as  part  of  sigmoid.  From  this  point  a  strand 
is  continued  down  to  rectum  and  anus.  Strand  cut  open  shows 
yellowish-white  mass,  which  becomes  firmer  and  more  friable  as  we 
approach  cecum. 

39.  Aldenhaven:  Ein  Beitrag  zur  Entstehung  der  angeborenen 
Diinndarmunterbrechung  (Dunndarmatresie),  Arch.  f.  Gynak.,  Berlin, 
1920. 

Location  and  Character.  Atresia  of  ileum  i2}/2  cm.  above  ileocecal 
valve. 

Symptoms.  Premature  birth  at  thirty-seventh  week;  weight, 
2350  gm.  First  three  days  child  nursed  well  and  passed  greenish- 
yellow  mucus  considered  meconium.  Fourth  day  began  vomiting 
curdled  milk  after  each  nursing.  Ninth  day  abdomen  very  much 
distended  and  tender  on  pressure.  Enema  without  result.  Catheter 
introduced  into  rectum  met  no  obstruction.  Character  of  vomitus 
changed  to  tough  mucus,  green  in  color,  soon  changing  to  brown. 

Diagnosis.  High  occlusion  of  intestine,  but,  owing  to  desperate 
condition  of  patient,  no  operation  was  undertaken.  Death  on 
eleventh  day. 

Pathology.  Postmortem.  Weight,  1680  gm.  Upon  opening  ab- 
domen stomach  was  found  very  much  dilated,  hkewise  small  intestine. 
Upper  part  of  small  intestine  of  normal  size,  but  lower  portion  enor- 
mously distended  and  walls  h}TDertrophied,  ending  blindly  123^  cm. 
above  ileocecal  valve.  Terminal  ileum  begins  as  blind  sac,  com- 
pletely separated  from  upper  segment  for  a  distance  of  9.5  cm.,  the 
two  segments  being  held  together  by  a  free  edge  of  mesentery.  Ter- 
minal ileum  collapsed  and  contracted,  colon  completely  collapsed. 
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diameter  of  binding  twine.  There  is  a  strand  probably  originating 
from  the  omentum  stretching  from  the  end  of  the  upper  segment 
toward  the  right  cohc  flexure. 

40.  Hesse,  F.:  (In  Weber,  W.)  Demonstration  zur  angeborenen, 
duodenal  Atresia,  Jahresb.  d.  Gesellsch.  f.  nat.  u.  Heilk.  in  Dresden, 
1911-1914,  p.  39. 

Location  and  Character.  Atresia  of  ileum  20  cm.  above  the  ileo- 
cecal valve. 

Symptoms.  Well-developed  child.  Continuous  vomiting  since 
birth.     No    meconium    stool.     Abdomen    moderately    distended. 

Operation  (on  second  day).  On  opening  abdomen  entire  dilated 
small  bowel  popped  out.  Lateral  enteroenterostomy,  5  to  6  cm. 
long,  between  dilated  upper  segment  and  lower  contracted  segment 
of  ileum.     Death  five  hours  after  operation. 

Pathalogy.  At  site  of  atresia  a  round  cord,  about  Y2  cm.  long  and 
the  diameter  of  a  knitting  needle,  bound  the  proximal  and  distal 
limbs  of  intestine.  Distal  segment  hardly  thickness  of  thin  lead- 
pencil;  walls  were  abnormally  thin.  Completely  empty.  Proximal 
segment  in  its  upper  part  was  as  thick  as  one's  thumb;  at  lowest 
point  size  of  child 's  fist,  full  of  meconium.  Walls  were  hyper trophied. 
Irregular  membranous  strand  running  from  left  abdomen  to  ileo- 
cecal region.     Thinks  result  of  an  intrauterine  peritonitis. 

41.  Wakeley,  C.  p.  G.:  A  Case  of  Congenital  Atresia  of  the 
Ileum,  Jour.  Anat.,  London,  1916,  pp.  17,  51,  65-68. 

Location  and  Character.     Atresia  of  upper  ileum. 

Symptoms.  Full-term  female  child.  Admitted  to  hospital  second 
day  after  birth  with  symptoms  of  intestinal  obstruction. 

Operation.  Right  rectus  exploration.  Gastroenterostomy  con- 
traindicated  on  account  of  defective  blood  supply  in  small  intestine, 
its  vessels  being  thrombosed.  Useless  to  perform  jejunostomy  because 
child  could  not  live  with  merely  stomach  and  at  most  twenty  inches 
of  small  intestine.  Jejunum  almost  black  in  color,  covered  with 
flakes  of  coagulated  lymph.  Incision  closed.  Child  died  eight 
hours  later. 

Pathology.  Stomach  and  proximal  part  of  small  intestine 
enormously  distended.  Marked  narrowing  of  intestine  in  upper 
part  of  the  ileum.  Rest  of  small  intestine  beyond  constriction, 
very  small  and  received  blood  supply  from  a  pedicle  of  mesentery 
in  which  bloodvessels  were  dilated  and  thrombosed.  Cecum  and 
rest  of  large  intestine  normal.  Intestine  above  atresia  contained 
meconium;  below  it  was  empty.  No  other  congenital  defects  were 
found. 
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42.  Petrivalsky,  J.:  Multiple  Congenital  Atresia  of  the  Small 
Intestine,  Casop.  lek.  cesk.  v.  Praz.,  1913,  lii,  871,  923,  945,  1020, 
1058,  1091  (4  plates). 

Location  and  Character.     Atresia  of  the  jejunum. 

Symptoms.  Vomiting,  distention  of  abdomen,  visible  peristalsis. 
No  meconium  passed  in  fourteen  days.     Last  day  vomiting  fecal. 

Operation.     Artificial  anus.     Death  seven  hours  after  operation. 

Pathology.  Atresia  found  in  jejunum  93  cm.  from  duodenojejunal 
junction.  Aplasia  of  small  bowel  below.  Large  intestine  is  patent 
throughout  its  length.  Lumen,  3  to  4  mm.  Anal  segment  normal. 
Transverse  mesocolon  2  cm.  long.     ]\Iesosigmoid,  4  to  5  cm.  long. 

43.  Fowler,  R.  H.:  Complete  Congenital  Atresia  of  the  Ileum, 
Long  Island  Med.  Jour.,  1916,  x,  511. 

Symptoms.  Vomited  fifteen  minutes  after  birth,  green,  flaky,  thick 
material,  several  times  during  night  and  following  day.  Abdomen 
slightly  distended  and  tense.  No  visible  peristalsis.  No  masses 
seen  or  felt.  Rectum  admitted  little  finger.  Vomiting  persists; 
abdomen  more  distended.  Enema,  small  amount  of  clear  fluid 
returned.  Intestinal  cast  six  inches  long,  one-fourth  inch  in  diameter, 
consisting  of  mucus  and  meconium,  expelled  from  rectum.  Later 
colonic  irrigations;  fluid  said  to  have  entered  rectum.  Considerable 
amount  of  greenish-black  meconium  later  found  on  diaper.  Gastric 
lavage,  some  greenish  material.  Preoperative  diagnosis:  Complete 
atresia  of  duodenum  or  congenital  h\pertrophic  pyloric  stenosis. 

Operation.  Twenty-seven  hours.  Right  rectus  incision.  ^  Upper 
free  end  of  small  intestine  sutured  to  abdominal  wall  and  incision 
closed  in  layers  about  the  protruding  intestine.  Enterostomy. 
Death  on  fifth  day. 

Pathology.  Thin  serous  fluid  free  in  abdomen.  Small  intestine 
distended  to  six  times  diameter  of  neighboring  coils,  dark  color,  blind 
and  free  without  fibrous  cord  connection.  Upper  blind  pouch  ends 
T,Ty2  inches  from  pylorus.  Very  much  dilated  for  a  distance  of  six 
inches  (one  and  two- thirds  inches).  Lower  segment  (ileum)  begins 
as  small  bhnd  pouch  twenty-two  and  one-half  inches  from  ileocecal 
valve  (one-half  inch  in  diameter)  and  is  patent.  At  this  point 
mesentery  down  to  its  root  is  lacking. 

44.  Ipsen:  a  Case  of  Congenital  Stenosis  of  the  Small  Intestine, 
Ugeskr.  f.  Laeger,  1917,  Ixxix,  1808-1810. 

Location  and  Character.     Atresia  of  middle  of  small  intestine. 

Symptoms.  First  child,  male.  Premature  birth,  two  weeks. 
Weight,    2500    gm.     No    bowel    movement    since    birth.     Vomited 


622    gaub:  stenosis  and  atresia  of  intestinal  tract 

greenish  slime-like  fluid.  Lower  abdomen  distended.  Admitted 
to  hospital   twenty-four  hours  after  birth. 

Diagnosis.  Rectal  atresia.  Child  emaciated,  skin  cold  and 
clammy.  No  apparent  malformation.  Lower  abdomen  distended. 
Coils  of  intestine  seen  through  thin  abdominal  wall.  Palpation 
tumor  (?)  in  upper  abdomen  about  line  of  transverse  colon.  Anus 
normal.  Small  finger  inserted  in  rectum  4  cm.  and  impression  given 
of  some  obstruction.  No.  15  catheter  could  be  inserted  no  further. 
Considering  poor  condition  of  child,  decided  to  perform  an  iliac 
colostomy. 

Operation.  Ether.  Incision  to  inner  side  of  left  anteriorsuperior 
spinous  process.  Opening  peritoneum,  distended  coil  of  intestine 
popped  out.  Following  this  loop  downward  come  to  blind  end.  At 
this  point  find  solid  cord  i  mm.  in  diameter  and  3^2  cm.  long.  Defect 
in  mesentery  at  this  point.  Proximal  segment,  bowel  blue  in  color, 
feels  as  if  filled  with  mushy  substance.  Distal  segment  bowel  incar- 
cerated through  defect  in  mesentery.  Below  twisted  and  incarcerated 
mass  of  intestine  very  much  collapsed.  Colon  atrophic,  no  thicker 
than  worm.  Hope  of  ideal  operation  dismissed,  owing  to  critical 
condition  of  infant.  Incision  made  to  release  incarceration  and 
proximal  and  distal  limbs  of  bowel  brought  into  wound  and  wound 
closed  about  them.  Child  revived  after  operation,  but  died  twelve 
hours  later. 

Pathology.  Postmortem.  Stenosis  65  cm.  below  plica  jejuno- 
duodenalis.  Termination  proximal,  segment  dilated  3  cm.  in  diameter. 
Decreases  in  diameter  as  it  continues  upward.  Duodenum  and 
stomach  not  dilated.  Twisted  bowel  15  cm.  long  and  diameter  of 
4  cm.  From  point  of  incision  to  release  incarceration  to  ileocecal 
valve,  55  cm.  This  portion  of  intestine  and  colon  very  much  col- 
lapsed. Diameter  of  colon  3^2  cm.  No  other  occlusion  in  intestinal 
tract.  Contents  of  bowel  above  block,  brown  matter;  in  twisted 
part  grumous  greenish  mass,  possibly  meconium.  Contents  below 
block  for  short  distance  same  appearance ;  farther  down  and  in  colon 
and  rectum  a  white  salve-like  mass  found,  microscopically  showed 
epithelial  cells  and  inspissated  mucus.  Presence  of  meconium  below 
block  indicates  primary  stenosis  becoming  atresia  secondarily. 

45.  Rochet,  P.,  and  Wertheimer,  P.  Case  i:  Quelques  con- 
siderations anatomo-pathologiques  et  pathogeniques  a  propos  de 
trois  cas  d 'occlusion  congenitale  de  I'intestin  grele,  Lyon,  Chirurg., 
1920,  xvii,  561-574. 

Location  and  Character.     Atresia  of  the  ileum. 

Operation.  Artificial  anus  in  the  right  iliac  fossa  at  end  of  dilated 
bowel.     Death  on  fifth  day. 
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Pathology.  Ileum  obliterated  for  a  distance  of  7  cm.,  represented 
by  a  fibrous  cord  2  mm.  in  diameter. 

46.  Rochet,  P.,  and  Wertheimer,  P.  Case  hi:  Quelques  con- 
siderations anatomo-pathologiques  et  pathogeniques  a  propos  de 
trois  cas  d 'occlusion  congenitale  de  I'intestin  grele,  Lyon,  Chirurg., 
1920,  xvii,  561-574. 

Location  and  Character.     Atresia  of  ileum. 

Symptoms.     Signs  of  umbilical  hernia  with  vomiting. 

Operation.  Occlusion  of  small  intestine.  Resection,  the  two  ends 
of  intestine  brought  out  to  skin.  Ten  hours  later  an  ileocecal  anas- 
tomosis.    Died  on  follo\nng  night,  fifteen  days  after  birth. 

Pathology.  Postmortem.  No  other  malformations.  Resected  por- 
tion of  intestine  showed  a  pouch  with  thick  walls  from  the  part  of 
intestine  corresponding  to  the  omphalomesenteric  canal.  Below 
the  atresia  the  bowel  was  much  diminished  in  volume;  appears  other- 
wise normal. 

47.  Edixgton,  G.  H.  Case  hi:  Congenital  Occlusions  of  the 
Esophagus  and  Lesser  Bowel,  Glasgow  Med.  Jour.,  1913,  Ixxx,  16-33 
and  90-118. 

Location  and  Character.  Diaphragm  37  cm.  above  the  ileocecal 
valve. 

Symptoms.  Female  infant  six  days  old.  Admitted  to  hospital 
with  history  of  vomiting  from  day  of  birth.  Xo  meconium  passed 
but  discharged  per  anum  a  whitish,  slimy  material.  Anus  well 
developed,  canal  patent,  admitting  little  finger  as  far  as  middle  of 
second  phalanx.  No  feeling  as  of  a  septum  with  distended  bowel 
above,  rather  of  a  channel  gradually  narrowing  so  that  its  termination 
could  not  be  reached  by  the  finger  tip.  Diagnosis  of  obstruction 
high  up  in  bowel. 

Operation.  Abdomen  opened  in  left  iliac  fossa.  Finger  passed 
into  wound  was  directed  to  left  along  parietal  peritoneum  and  into 
iliac  fossa,  where  a  cord-like,  undistended  portion  of  bowel  was 
encountered  in  situation  of  sigmoid  flexure.  Abdomen  closed.  Child 
died  five  days  later  from  progressive  weakness,  with  constant  vomit- 
ing. 

Pathology.  Postmortem.  Right  flank  occupied  by  distended  bowel 
extending  from  iliac  fossa  up  to  margin  of  right  lobe  of  liver,  to  which 
it  was  adherent  below  and  internal  to  gall-bladder.  Great  omentum 
adherent  also.  Terminal  ileum  cord-like.  Constriction  in  form 
of  septum  37  cm.  above  ileocecal  vah'e.  Voh'ulus.  Whole  of  colon 
undistended. 
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48.  Edingtok,  G.  H.  Case  v:  Congenital  Occlusions  of  the 
Esophagus  and  Lesser  Bowel,  Glasgow  Med.  Jour.,  1913,  Ixxx,  16-33 
and  90-118. 

Location  and  Character.     Atresia  of  ileum  near  ileocecal  valve. 

Pathology.  Siren  fetus  born  at  full  term.  Interruption  of  bowel 
near  termination  of  ileum.  Blind  end  connected  by  cord  with  ileo- 
cecal region  of  large  bowel.     One  of  many  abnormalities. 

49.  Morley,  J.  Case  ii:  Congenital  Occlusion  of  the  Ileum, 
British  Jour.  Surg.,  July,  192 1,  ix,  103. 

Location  and  Character.  Atresia  of  ileum  three  inches  above  ileo- 
cecal valve. 

Symptoms.  Female  infant,  eight  days  old.  Admitted  to  hospital 
with  a  history  that  it  had  passed  what  was  considered  to  be  meconium 
from  second  day  after  birth,  though  very  small  in  amount  and  light 
color.  Vomiting  began  on  third  day,  projectile  in  t\pe.  Last  three 
days  before  admission  vomited  dark  green,  feculent  material  in  con- 
siderable quantity. 

Examination.  Infant  small,  emaciated  and  jaundiced,  swollen 
abdomen.  Passed  little  mucus  stained  with  bile  per  rectum.  Well- 
marked  visible  peristalsis  of  small  intestinal  type.  Finger  entered 
rectum  readily,  but  rectum  above  anal  canal  smaller  than  normal. 

Diagnosis.     Congenital  obstruction  of  lower  ileum. 

Operation.  Subcutaneous  infusion  of  saline.  Incision  through 
right  rectus.  Greatly  distended  and  h}'pertrophied  coils  of  ileum 
full  of  fluid  meconium  were  exposed.  Tracing  distended  bowel  down- 
ward came  to  sudden  rounded  end  three  inches  above  the  ileocecal 
valve,  which  appeared  to  be  connected  with  the  ileocecal  junction 
by  a  rounded  fibrous  cord.  Cecum  normally  placed  in  right  iliac 
fossa  and  fully  rotated.  The  whole  colon  was  pale  and  contracted 
to  a  very  small  size  and  empty.  Sacculations  of  cecum  normal. 
Both  ascending  and  descending  mesocolon  had  disappeared.  Great 
omentum  extended  over  front  ascending  colon  and  an  extension  from 
its  right  margin  formed  a  typical  Jackson's  membrane.  Paul's  tube 
tied  into  dilated  blind  end,  ileum  protruding  through  its  lower  part. 
Meconium  drained  freely  after  operation,  but  child  collapsed  and 
died  twenty  hours  later. 

Pathology.  Postmortem.  Hypertrophic  ileum  was  less  conspicuous 
than  at  operation,  owing  to  evacuation  of  contents,  but  still  formed 
a  remarkable  contrast  with  the  white  attenuated  colon,  which  had 
an  external  diameter  of  about  5  mm.  A  pronounced  ileal  band 
(genitomesenteric  fold  of  Douglas  Reid)  ran  from  the  inferior  aspect 
of  mesentery  below  blind  end  of  ileum  to  right  ovary.     Between 
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blind  end  of  ileum  above  and  ileocecal  valve  below  some  tiny  con- 
voluted coils  of  bowel  little  more  than  a  half-diameter  colon  blind 
at  each  end  and  containing  inspissated  mucous  tinged  with  bile  could 
be  made  out.  Inflated  with  air  demonstrated  formed  single  tortuous 
portion  of  intestinal  tube,  which  dissected  from  adherent  omentum, 
was  found  continuous  by  fibrous  cord  with  blind  end  of  ileum  above 
and  by  similar  cord  below  with  an  attentuated  portion  of  ileum  half 
an  inch  in  length  just  proximal  to  the  ileocecal  valve.  Clockwise 
torsion  of  segment  of  lower  ileum  round  strong  fibrous  cord  (vitelline 
artery).     Higher  up  in  mesentery,  arterial  arcades  were  normal. 

50.  Fanconi,  G.  Case  ii:  Funf  falle  von  angeborenen  darm- 
verschluss,  diinndarmatresien,  duodenalstenose,  meconium-ileus,  Vir- 
chows  Arch.  f.  path.  Anat.,  Berlin  u.  Leipzig,  1920  pp.  229,  207. 

Location  and  Character.     Atresia  of  middle  small  intestine. 

Symptoms.  Weight  at  birth,  3500  gm.  Spontaneous  birth.  First 
day  vomited  thin,  green,  meconium-like  material.  Vomiting  in- 
creased in  severity,  abdomen  distended,  child  restless.  Admitted  to 
hospital  on  third  day. 

Diagnosis.  Ileus.  Evacuation  of  small  mass  of  mucus  slightly 
discolored  by   meconium.     Fourth   day  operated. 

Operation.  Opening  abdomen  found  an  enormously  dilated  hemor- 
rhagic suffused  coil  of  small  intestine.  About  the  middle  of  the 
small  intestine  found  a  completely  obliterated  portion.  Mesentery 
hemorrhagic.  Artificial  anus  lower  end  dilated  intestine.  On 
opening  bowel  50  cc  pure  blood  and  bile-colored  fluid  poured  out. 
Death  on  fifth  day,  seventeen  hours  after  operation. 

Pathology.  Postmortem.  Well-developed  child.  Icteric.  Abdomen 
not  distended.  The  transverse  colon,  the  thickness  of  a  lead-pencil, 
is  found  below  the  stomach,  and  below  this  the  dilated  small 
intestine.  Artificial  anus  situated  60  to  70  cm.  below  flexure 
duodeno-jejunalis.     Atresia  at  this  point. 

51.  Veszpremi,  D.  Case  i:  Einige  falle  von  angeborenen  darm- 
verschluss,  Beitrage  z.  path.  Anat.  u.  z.  allg.  Path.,  Jena,  1914,  1, 
124-138. 

Location  and  Character.  Atresia  at  junction  of  jejunum  and 
ileum. 

Symptoms.  Weight  at  birth,  2220  gm.  Took  breast  normally. 
From  second  day  on  vomited  repeatedly.  No  bowel  movement. 
Loss  in  weight  until  death  on  third  day. 

Pathology.  Postmortem.  Distended  coil  of  intestine  popped 
through  incision  above  the  umbilicus.  At  first  thought  was  stomach, 
Am  Surg  40 
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but  this  organ  found  later  pressed  up  against  the  diaphragm  and 
smaller  than  the  dilated  intestine.  Intestinal  adhesions  to  parietal 
peritoneum.  Stomach  normal,  contained  air  and  mucus.  No 
dilatation.  Duodenum  normal.  Upper  part  of  small  intestine 
greatly  dilated,  increasing  as  we  go  down.  Directly  under  the 
duodenum,  intestinal  coils  thick  as  little  finger,  then  thickness  of 
thumb,  and  at  60  cm.  from  duodenal  diaphragm  more  than  3  cm. 
Occupies  midline  abdomen  down  to  symphysis  over  to  ileocecal 
region,  ending  blindly,  size  of  hen's  egg.  Cord  extends  to  cecum. 
Cecum  well  developed.  Colon  pervious  but  collapsed,  feels  solid. 
Contains  white  substance,  not  bile-stained.  Same  material  in  col- 
lapsed small  bowel.  Greenish-black,  syrupy  meconium  in  distended 
intestine.  This  dilated  segment  adherent  to  liver,  parietal  peri- 
toneum in  small  pelvis,  etc.  Attempt  to  dilate  soHd  cord  of  ileum 
by  water-pressure  unavailing. 

52.  MoRLEY,  J.  Case  i:  Congenital  Occlusion  of  the  Ileum, 
British  Jour.  Surg.,  July,  1921,  ix,  103. 

Location  and  Character.     Diaphragm  occlusion  of  ileocecal  valve. 

Symptoms.  Admitted  to  hospital  when  two  and  one-half  days 
old.  Had  not  passed  meconium  per  rectum  since  birth  and  on 
morning  of  admission  had  begun  to  vomit  meconium.  On  admis- 
sion, weight  was  6j^  pounds,  well  nourished,  eyes  sunken  and  fon- 
tanelle  depressed.  Abdomen  greatly  distended  and  coils  of  small 
intestine,  much  dilated,  were  visible  through  the  abdominal  wall 
in  active  peristalsis.  Vomited  dark-green  material  at  frequent  inter- 
vals. Digital  examination:  Finger  passed  through  anal  canal  into 
patent  but  very  small  rectum. 

Operation.  Preliminary  subcutaneous  saline  infusion.  Incision 
through  the  left  rectus  muscle.  Most  distended  coil  of  ileum  crushed, 
ligated  and  divided.  Distal  end  invaginated  by  purse-string  suture. 
Proximal  end  emptied  then  temporarily.  Ligated.  Curved  dressing 
forceps  passed  through  canal  into  peritoneal  cavity,  dilating  rent 
already  made  in  upper  rectum  and  proximal  end  of  divided  ileum 
brought  down  outside  anus  and  sutured  into  position  with  catgut. 
Incision  closed.     Death  six  hours  later. 

Pathology.  Opening  abdomen,  ileum  presented,  greatly  distended 
and  hyper trophied.  Greatest  distention  of  ileum  with  soft  meconium 
about  eighteen  inches  above  ileocecal  valve.  In  its  lower  eighteen 
inches  ileum  firmly  contracted  on  to  a  mass  of  inspissated  contents 
of  consistency  of  wet  putty.  Ileocecal  valve  lay  rather  high  up  in 
the  right  abdomen,  and  cecum  and  whole  of  colon  were  empty  and 
contracted  to  a  remarkably  small  caliber.     Whole  colon  perfectly 
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formed  and  fully  rotated;  its  average  external  diameter  was  only 
6  mm.  Peritoneal  relations  of  colon  normal,  that  is,  no  persist- 
ence of  ascending  or  descending  mesocolon.  Cecum  had  not  fully 
descended  to  the  right  iliac  fossa.  Lumen  ascending  colon  readily 
admitted  a  probe.  Saccules  of  colon  perfectly  developed.  Peri- 
toneum contained  little  blood,  which  came  from  a  tear  in  wall  of 
upper  rectum,  produced  by  attempt  to  dilate  with  uterine  bougies 
passed  by  house  surgeon.  On  this  account  decided  not  to  make 
enterostomy  on  anterior  abdominal  wall  but  draw  divided  ileum 
down  through  anal  canal  in  hope  of  preserving  sphincter  control. 
Postmortem.  Inspection  of  ileocecal  valve  from  interior  of  cecum 
showed  complete  septum  of  mucous  membrane  occluded  the  valve. 
A  probe  could  not  be  passed  through  it.  Microscopic  sections  through 
center  of  the  valve  showed  normal  ileocecal  sphincter,  with  complete 
diaphragm  consisting  of  two  layers  of  mucosa  and  some  intervening 
areolar  tissues. 

53.  Stewart,  R.:  Occlusion  of  the  Colon  in  a  Newborn  Child, 
British  Med.  Jour.,  1914,  ii,  399. 

Symptoms.  No  bowel  movements.  Vomiting  on  second  day, 
then  abdominal  destention.  Distress  shown  by  crying  and  pulling 
up  legs.     Death  on  third  day. 

No  operation. 

Pathology.  Small  bowel  distended  to  within  three  inches  of  ileo- 
cecal valve  where  it  narrowed.  Cecum  and  appendix  small  but 
healthy  and  patent.  At  point  one  inch  beyond  ileocecal  junction, 
colon  narrowed  to  white  cord-like  rudiment  to  rectum.  Mesocolon 
normal.  Lumen  of  colon  not  thicker  than  medium-sized  probe. 
Colon  wall  thin.  Sphincter  ani  normal,  also  rectum  for  two  and  one- 
half  or  three  inches,  then  narrowed  and  occluded.  Ileum  entered 
colon  obliquely  from  below  upward,  then  seemed  to  dip  downward 
on  the  inner  surface  of  cecum,  making  lower  lip  of  opening  overlap 
the  upper.  The  opening  of  ileocecal  valve  was  transverse,  and  thus 
by  overlapping  caused  obstruction.  Colon  coated  internally  by  white 
hard  material  resembling  inspissated  mucus,  very  adherent. 

54.  IcHENHAUSER,  M. :  Atresia  of  the  Intestine  with  Prolapse 
of  a  Gangrenous  Loop  of  the  Intestine  through  a  Rupture  in  Abdomi- 
nal Wall  in  the  Newborn,  Deutsch.  Ztschr.  f.  Chirurg.,  June,  1921, 
clxiii,  417. 

Location  and  Character.     Atresia  of  jejunum. 

Symptoms.  Premature  birth  (four  weeks).  Admitted  to  hospital 
four  hours  after  birth.     13-2  cm.  to  right  of  umbilicus  a  i  cm.  open- 
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ing  was  present  in  abdominal  wall  through  which  protruded  a  black 
completely  gangrenous  coil  of  intestine  which  was  adherent  to  open- 
ing. Umbilical  cord  normal.  Liquid  amnii  greenish  black  in  color 
but  not  ill-smelling. 

Operation.  Immediate  operation.  Gangrenous  intestine  removed 
flush  with  abdominal  wall.  Opening  in  abdominal  wall  enlarged. 
Local  peritonitis  causing  intestines  to  adhere  at  this  point.  Proxi- 
mal bowel  extends  upward  into  greatly  dilated  coil  of  intestine. 
This  bowel  filled  with  fluid.  Continuation  of  lower  segment  ends 
blindly  at  point  of  snaring,  size  of  pencil  and  empty.  Resected  small 
portion  of  end  of  proximal  segment;  closed  it  and  invaginated  the 
end.    Then  a  lateral  enteroanastomosis.     Death  on  fourth  day. 

Pathology.  Postmortem.  No  exudate  in  abdomen.  Liver  normal. 
Duodenum  normal.  Small  section  of  jejunum  ends  blindly  greatly 
dilated  and  distended  with  fluid.  Absence  of  greater  part  of  small 
intestine.  Colon  thick  as  a  pencil  and  empty,  ending  at  opening  in 
abdominal  wall.  Found  enteroanastomosis  joining  duodenum  and 
colon. 

55.  Thun,  V.  H.:  Kongenit  Obliteration  of  Tyndtarmen,  Hosp. 
Tid.,  1913. 

Location  and  Character.  Atresia  of  ileum  50  cm.  above  ileocecal 
valve. 

Symptoms.  Male  child,  three  days  old.  Vomited  since  birth. 
Restless,  nursed  a  little,  but  no  bowel  movement  in  spite  of  repeated 
doses  of  castor  oil.  Temperature,  36°  C.  on  admission.  Abdomen 
distended.     Rectal  exploration  showed  nothing  abnormal. 

Operation.  Median  inferior  laparotomy  under  ether.  Enter- 
ostomy.    Drainage.     Child  died  nine  days  after  operation. 

Pathology.  Postmortem.  Small  intestine  was  found  dilated.  Ileum 
about  50  cm.  from  the  ileocecal  >'alve;  atresic.  A  space  of  3  cm. 
between  the  two  blind  loops  of  intestine.  Degeneration  of  the  par- 
enchymatous bodies.  Fibrous,  adhesive  peritonitis.  Dilated  intesti- 
nal loop  adherent  to  umbilicus.  Entire  intestine  more  or  less  adherent 
to  itself  or  the  abdominal  wall,  with  quite  strong  fibrous  adhesions. 

56.  Hoffman:  Kasuistischer  Beitrag  zur  Frage  der  Kongenitalen 
Diinndarmatresie,  Gyn.  Rundschau,  1912,  ci,  s.  vol.  v. 

Location  and  Character.  Atresia  of  ileum  20  cm.  from  ileocecal 
valve. 

Symptoms.  Female  infant.  Born  prematurely  (four  weeks). 
Normal  birth.  Excessive  liquor  amnii.  Weight,  3000  gm.  Well 
developed.     No  bowel  movement  on  second  day.     Enema  resulted 
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in  passage  of  a  10  cm.  long  inspissated  grayish-white  plug  of  mucus. 
Digital  examination:  Normal  anus;  no  abnormality  in  rectum. 
Takes  nourishment.  Began  vomiting  third  day  at  any  time  after 
nursing.  Bile-stained.  Enema  results  in  evacuation  of  small 
quantities  of  distinctly  green,  later  more  yellowish-colored  mucus. 
Abdominal  distention,  distinct  borborygmi,  but  no  visible  peristalsis. 
Gastric  lavage,  green  material,  distention  lessened.  Fourth  day 
traces  of  intestinal  mucus  on  napkin.  No  doubt  ileus  was  present. 
Vomiting  of  feculent  odor  continues.  General  condition  of  infant 
good.     Mucous  membranes  pink.     Lost  350  gm.  weight. 

Operation.  Median  incision  above  umbilicus.  No  peritonitis. 
Entire  small  intestine  dilated,  dark  blue  in  color.  Great  amount  of 
fluid  contents.  Underneath  liver  a  specially  distended  coil,  adherent. 
This  coil  ends  blindly.  Drawing  small  intestinal  coils  to  left,  a  broad 
band  seen  extending  toward  right  iliac  fossa,  over  which  coils  of 
small  intestine  lay.  This  band  proves  to  be  a  contracted  distal 
segment  bowel  with  its  mesentery.  Begins  blindly  and  is  torsioned 
on  long  axis  360  degrees.  Torsion  relieved  and  lateral  enteroanas- 
tomosis  made.     Death  on  fourth  day,  five  hours  after  operation. 

Pathology.  Postmortem.  Intestinal  tract  normal  to  within  20 
cm.  of  ileocecal  valve.  Colon  greatly  contracted.  Mesentery  of 
small  bowel  normal.  Find  very  small  strand  along  edge  of  mesentery 
connecting  proximal  and  distal  segments  of  intestine.  15  cm.  bowel 
and  mesentery  absent. 

57.  Persin:  Obliteration  congenitale  del'intestin  grele  arret  de 
development  du  gros  intestin  et  de  la  partie  terminale  de  I'intestin 
grele,  Revue  d 'orthopedic,  1913,  (Ref.  vc.  f.  d.  gesamte  Chir.  und 
ihr.  Grenzgebiete,  1913). 

Location  and  Character.     Congenital  obliteration  of  small  intestine. 

Symptoms.  Patient  three  days  old;  vomited  immediately  after 
nursing.     No  stools  since  birth.     Abdomen  dilated. 

Operation.  Attempted  to  make  a  cecal  anus.  Opening  abdomen 
near  the  right  anterosuperior  iliac  spine  encountered  greatly  dilated 
loop  of  intestine.  The  latter  was  sutured  to  the  edges  of  the  incision 
and  in  turn  opened.     Free  flow  of  meconium.     Infant  died  next  day. 

Pathology.  At  autopsy  it  was  discovered  that  the  full  length  of 
the  small  intestine  was  divided  in  two  halves,  the  upper  half  very 
much  dilated,  consisting  of  the  greater  part  of  small  intestine;  the 
lower  half  comprising  the  terminal  ileum,  cecum  and  colon,  all  of 
very  small  caliber,  not  thicker  than  a  pencil.  The  canal  in  this 
portion  of  the  intestine  hardly  measured  i  mm.  in  diameter. 
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Multiple  Stenoses  and  Atresias 

58.  Trumpp:  Rektaler  Schleimpithelpropf  und  darmstenosen  bei 
neugeborenen,  Jahrb.  f.  Kinderh.,  new  series,  1912,  n.  f.,  Ixxvi,  67S-694. 
•     Location  and  Character.     Multiple  stenoses  of  the  jejunum. 

Symptoms.  Morning  of  third  day  passed  mass  7  cm.  long  by  i}/^ 
cm.  at  one  end  and  i  cm.  at  other.  Histologically  demonstrated  to 
be  free  from  lanugo  hairs.  Morning  of  sixth  day  child  in  extremis. 
Following  operation,  child's  appearance  was  better.  Greedily  took 
small  quantities  of  expressed  mother 's  milk  every  two  hours.  Vomit- 
ing ceased.  Improvement  lasted  only  two  days,  then  great  weakness, 
somnolence  and  death. 

Operation  (on  sixth  day).  No  narcosis.  Small  incision  made  over 
ileocecal  region.  Greatly  dilated  intestine  presented.  Found  whole 
convolution  of  completely  collapsed,  markedly  injected  loops  of  small 
intestine,  size  of  intestine  of  guinea-pigs.  Sewed  dilated  intestine 
to  abdominal  wall,  ruptured  during  proceeding.  Death  on  tenth 
day. 

Pathology.  Stenosis  of  high  degree  of  upper  jejunum.  Marked 
dilatation  of  duodenum  and  muscular  hypertrophy  of  part  above 
stenosis.  Second  stenosis,  4  to  5  cm.  below  first.  Collapse  of  small 
and  large  bowel.  Persistence  of  entire  mesocolon,  colon  mobile. 
Persistence  of  mesoduodenum. 

59.  Buchwald:  Multiple  Kongenitale  atresie  des  diinndarmes, 
Wien.  med.  Wchnschr.,  192 1,  Ixxi,  43. 

Location  and  Character.  Multiple  occlusions  of  upper  portion  of 
ileum. 

Symptoms.     Fecal  vomiting  since  second  day. 

Preoperative  Diagnosis:    High  stenosis  of  intestine. 

Operation.  Opening  the  peritoneum  an  enormously  dilated  loop 
of  intestine  presented,  ending  in  a  convolution  of  loops  recognizable 
as  remnants  of  intestine.  Operation  promptly  ended.  Exitus 
twenty-four  hours  later. 

Pathology.  Autopsy.  In  middle  and  upper  ileum  in  five  places, 
an  average  of  i  cm.  apart,  complete  atresias.  The  sections  of  ileum 
between  the  atresias  contained  retained  meconium.  The  lower 
ileum  and  the  whole  colon  normal,  emptying  through  an  open  anus. 
Above  the  highest  atresia,  small  intestine  is  dilated  to  the  size  of  the 
large  bowel.     Stomach  and  esophagus  normal. 

60.  Peraire,  M.:  Occlusion  intestinale  chez  un  nouveau-ne 
attenit  de  microcolic  congenitale  avec  malformations  multiples  de 
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rintestin  grele;  anus  centre  nature:  Mort,  Paris  Chir.,  191 2,  ix,  463- 
468  and  741-758. 

Location  and  Character.     Multiple  occlusions  of  small  intestine. 

Operation  (on  third  day).  No  anesthetic.  Right  lateral  incision. 
Cecal  anus.     Duration  of  operation,  one-quarter  hour.     Death  on 

third  day-  •   •  u  j 

Pathology.  Cecum  smaller  than  ileum.  Size  of  colon  diminished 
from  cecum.  Series  of  strictures  found  in  small  intestine.  No  trace 
of  peritonitis.     Nothing  from  artificial  anus. 

61.  Davis,  D.  L.,  and  Poynter,  C.  W.  M.  :  Congenital  Occlusions 
of  the  Intestines  with  a  Report  of  a  Case  of  Multiple  Atresias  of  the 
Jejunum,  Surg.,  Gynec.  and  Obst.,  1922,  No.  i,  xxxiv,  35-41. 

Location  and  Character.     In  jejunoileum;  multiple  atresias. 

Symptoms.  First  forty-eight  hours  infant  seemed  normal.  First 
few  nursings  retained;  urinated  regularly.  Bowel  movements  not 
examined,  but  later  examination  of  bowel  contents  it  was  certain 
it  was  made  up  of  mucus  and  cellular  debris  with  entire  absence  of 
bile.  First  vomited  sixty  hours  after  birth  and  then  occured  immedi- 
ately after  any  gastric  intake.  All  efforts  failed  to  produce  bowel 
movement.  Fifth  day,  facies  of  irritation,  abdomen  distended, 
catheter  passed  in  bowel  8  to  10  cm.  Barium  enema.  Fluoroscopical 
examination  showed  large  bowel  patent  to  hepatic  flexure.  Could 
not  force  enema  beyond  this  point,  although  no  evidence  of  obstruction. 

Preoperative  Diagnosis.  Congenital  obstruction  of  small  intestine, 
probably  near  ileocecal  junction. 

Operation.  Local  anesthesia.  Right  lower  abdomen  opened. 
External  enterostomy.     Death  six  hours  after  operation. 

Pathology.  Thoracic  and  abdominzl  viscera  normal  except 
intestines.  Duodenum  in  normal  position,  widely  dilated,  wails 
thick.  Pylorus  in  similar  condition.  Jejunum  much  dilated  and 
thick-walled,  ends  as  blind  pouch.  After  short  hiatus  a  segment, 
blind  at  both  ends;  other  segments  of  varying  lengths  follow,  six  in 
all.  Between  segments,  mesentery  at  times  notched,  again  intact 
with  thin  border.  All  segments  of  intestines  of  normal  diameter, 
except  one  which  about  twice  normal.  About  one-third  jejunoileum 
lacking.  Ileum  and  colon  normal  except  latter,  contracted  to  appear 
almost  "worm-like."  Dilates  readily  under  water-pressure.  Blood- 
vessels in  vicinity  of  notch  in  mesentery  sclerosed.  Intestinal  con- 
tents: In  dilated  jejunum,  chylous  fluid;  in  segment  of  intestine, 
mucous  epithelial  debris. 


632    gaub:  stenosis  and  atresia  of  intestinal  tract 

62.  FoRSSNER,  H.:  Etiology  and  Treatment  of  Congenital 
Intestinal  Atresia,  Hygeia,  Stockholm,  191 2,  Ixxiv,   1168-1171. 

Location  and  Character.  At  point  30  cm.  from  ileocecal  valve. 
Multiple  atresias  of  ileum. 

Symptoms.  Born  10  a.m.  Evening  of  day  of  birth  no  meconium. 
Child  nursed  and  was  well.  Next  morning  no  meconium.  Did  not 
want  to  nurse.  Abdomen  distended.  Following  intestinal  la^■age 
a  long  plug  of  white,  fibrous  substance  was  discharged. 

Operations.  Little  more  than  twenty-four  hours  after  birth. 
Distended  coil  of  intestine  punctured  with  knife  and  emptied.  This 
incision  closed.  Enteroanastomosis  between  distended  and  collapsed 
intestine,  excluding  other  atresic  portion.  Lateral  anastomosis, 
joining  small  intestine  to  sigmoid.  Suggest  testing  patency  of  distal 
segment  previous  to  anastomosis  by  injecting  oil.  Death  on  third 
day. 

Pathology.  Proximal  small  bowel  distended  approximating  dis- 
tended intestine  adult.  Distal  segment  circumference  of  small  finger. 
Several  other  occlusions  below  proximal  one.  Cecum  on  small  free 
mesentery.  Entire  colon  retroperitoneal,  lying  to  left  of  root  of 
mesentery.  Sigmoid  and  rectum  normal.  Stomach  and  duodenum 
normal. 

Postmortem.  No  peritonitis.  At  site  of  anastomosis,  a  contraction 
had  occurred  producing  hour-glass  effect,  so  that  when  large  intestine 
was  full  it  closed  the  anastomosis  so  that  small  intestine  was  entirely 
buried  between  folds  of  large  intestine. 

63.  Baugher,  a.  H.:  Congenital  Atresia  of  the  Small  Intestine, 
Tr.  Chicago  Path.  Soc,  July,  1913,  No.  2,  vol.  ix. 

Location  and  Character.     Multiple  occlusions  of  small  intestine. 

Pathology.  Distended  duodenum  and  upper  intestinal  tract  ending 
in  blind  pouch  60  cm.  from  pylorus.  Greatest  diameter  6.25  cm.  at 
distal  end.  Walls  h^pertrophied.  Connecting  cord  6  cm.  long, 
only  point  of  visible  constriction.  5  cm.  lower  down  transverse 
membrane,  another  occlusion  2  cm.  beyond.  The  whole  area  of 
seat  of  constriction  embraced  in  a  distance  of  8.5  cm;  otherwise 
negative.  Meconium  and  debris  distributed  throughout  whole 
canal. 

No  operation. 

64.  Girauld  and  Tissier:  Atresias  et  segmentations  intestinales 
congenitales.  Bull.  Soc.  d'Obst.  de  Paris,  191 1,  xiv,  8-10. 

Location  and  Character.     Multiple  atresias  of  jejunoileum. 
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operation.     Artificial  anus  on  sixth  day.     Death  on  seventh  day. 

Pathology.  Xo  anomaly  of  stomach,  duodenum  or  upper  bowel. 
20  cm.  below  duodenum  bowel  suddenly  distended  enormously,  then 
it  becomes  atresic  and  finally  ends  in  a  cul-de-sac.  A  little  farther 
on  is  an  isolated  segment  of  form  and  size  of  a  haricot  bean,  then  a 
third  segment  several  centimeters  long,  terminating  above  and  below 
in  a  cul-de-sac.  The  fourth  and  last  segment  ends  normally.  A 
fibrous  cord  size  of  silk  thread,  representing  intestine,  runs  along 
the  mesenteric  border. 

65.  Edixgton,  G.  H.  Case  hi:  Congenital  Occlusions  of  the 
Esophagus  and  Lesser  Bowel,  Glasgow  ]\Ied.  Jour.,  1913,  Ixxx,  16-33 
and  90-118. 

Location  and  Character.     Multiple  occlusions  of  the  jejunoileum. 

Symptoms.  Female  child,  four  days  old.  History  of  no  passage 
per  anum  of  meconium.  Anus  well  formed  and  admitted  probe  to 
distance  of  6.25  cm. 

Operation.  Enterostomy.  Death  on  fifth  day,  twenty-four  hours 
following  operation. 

Pathology.  Postmortem.  Artificial  anus  46  cm.  below  pylorus. 
Complete  interruption  of  bowel,  25.5  cm.  farther  down.  Beyond 
this  a  spherical  mass  of  bowel  coiled  on  itself,  then  again  the  bowel 
recommenced  and  continued  without  interruption  to  the  cecum,  a 
distance  of  91  cm.  Great  intestine  measured  39.5  cm.  and  was  of 
normal  shape  but  undistended. 

66.  Rochet,  P.,  and  Wertheimer,  P.:  Case  ii:  Quelques  con- 
siderations anatomo-pathologiques  et  pathogeniques  a  propos  de 
trois  cas  d 'occlusion  congenitale  de  I'intestin  grele,  Lyon,  Chirurg., 
1920,  bcxx\aii,  561-574. 

Location  and  Character.     Multiple  occlusions  of  small  intestine. 

Pathology.  Anencephalic  fetus  seven  months.  ]Many  visceral 
malformations.  Stomach  ends  blindly.  Three  occlusions  of  small 
intestine.  Stomach,  spleen  and  part  of  liver  herniated  through 
diaphragm.     Large  bowel  normal. 

67.  Drenxax,  L.  M.,  and  Cl.ark,  H.  C:  A  Congenital  Mal- 
formation of  the  Intestine.  Multiple  Points  of  Complete  Obstruction, 
Am.  Jour.  Dis.  of  Children,  191 5,  p.  10. 

Location   and   Character.     Multiple    occlusions    of   jejunoileum. 

Symptoms.  Male  child,  four  days  old.  Normal  birth.  Vomited 
as  soon  as  put  to  breast  and  repeated  after  each  feeding;  bile-stained 
mucus  and  milk.     As  bowels  did  not  move  on  following  day,  calomel 
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given;  no  result.  Enema,  small'  amount  inspissated  meconium. 
Vomiting  continued;  child  admitted  to  hospital.  Repeated  enemata 
without  result.  Urine  normal.  Vomiting  became  projectile  in 
character.     Child  fretful,   somewhat  jaundiced. 

Operation.     Disclosed  hopeless  condition. 

Pathology.  Stomach  normal.  Four  complete  congenital  occlusions. 
First,  28  cm.  from  pylorus,  thin  tissue  diaphragm  lined  on  upper  sur- 
face by  usual  type  of  mucous  membrane,  below  smooth  parchment- 
like surface.  Duodenum  and  jejunum  above  this  point  enormously 
dilated.  Second  block,  15  cm.  below  first,  bowel  tapered  off  to  fine 
solid  cord  of  tissue,  3  to  4  mm.  in  length  and  i  mm.  in  diameter, 
contents  clear  mucous  fluid.  Third  constriction  10  cm.  below,  similar 
in  nature.  Fourth,  42  cm.  below  third  and  a  membranous  partition 
like  first.  On  peritoneal  coat  no  evidence  of  this  occlusion,  only 
discovered  injecting  water  in  bowel  in  effort  to  determine  how  many 
pockets  present.  Injection  of  water  below  last  block  showed  colon, 
rectum  and  anus  patent. 

68.  Fanconi,  G.  Case  i:  Flinf  falle  von  angeborenen  darmver- 
schluss,  dunndarmatresien  duodenalstenose,  meconium-ileus,  Vir- 
chow's  Arch.  f.  Path.  Anat.,  Berlin  u.  Leipzig,  1920,  ccix,  207. 

Location  and  Character.     Multiple  atresias  of  small  intestine. 

Symptoms.  Mother  thirty-four  years  of  age,  Il-para;  never  sick 
except  grippe  four  months  before  confinement.  Child  born  three 
weeks  prematurely.  At  birth  no  meconium.  During  following 
days  evacuated  several  pea-sized  green-stained  balls  of  feces.  Child 
drinks,  but  in  short  time  vomits.  Vomitus  bile-stained.  Abdomen 
slightly  distended.     Death  on  sixth  day. 

Pathology.  Postmortem.  Female  infant,  icteric.  Jejunum  10  cm. 
below  flexure  duodenojejunalis,  pencil  thick.  Seven  points  of  atresia, 
last  one  50  cm.  from  flexure  duodenojejunalis.  Contrary  to  greenish 
appearance  of  jejunum  the  ileum  is  rosy  red.  Stomach  and  duodenum 
dilated.  Colon  pencil  thick.  No  adhesions.  Colon  in  entire  length 
has  common  mesentery.  Rectum  contains  friable  masses  light 
yellowish  brown  in  color.  First  atresia,  oblique  mucous  membrane 
diaphragm,  not  indicated  on  outside  of  bowel.  Covered  on  both 
sides  with  mucosa,  between  which  was  a  thin  sheet  of  submucosa. 
Below  the  membrane  contents  of  the  intestine  were  grass  green. 
Similar  membranes  set  obliquely  found  at  other  points;  only  one 
showed  itself  exter^ially.  Besides  these  atresias  in  the  upper  jejunum 
the  intestinal  lumen  ends  blindly. 
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69.  Bonneau,  M.  R.:     (In  Peraire,  M.)     Paris  Chir.,  191 2,  vol.  iv. 
Location  and  Character.     Stenosis  of  the  iliac  sigmoid.     Diaphragm 

occlusion  ID  cm.  from  the  anus. 

Operation.  Forty  hours  after  birth.  Mucous  membrane  was 
seen  10  cm.  from  anus,  occluding  colon.  Through  endoscope,  dia- 
phragm punctured  by  cautery.  Clear  amber  fluid  obtained.  Lap- 
arotomy showed  abdomen  full  of  fluid.  Invagination  of  sigmoid  by 
means  of  clamp  introduced  through  rectum  to  bring  down  stenosis 
of  iliac  sigmoid.  Cautery  had  punctured  intestinal  wall.  Death 
on  third  day. 

70.  St.  George,  A.  V.:  Congenital  Intestinal  Obstruction  with 
the  Report  of  a  Case,  Am.  Jour.  Dis.  of  Children,  1918,  xv,  354-361. 

Location  and  Character.  Multiple  occlusions:  First,  atresia  of 
duodenum;  second,  stenosis  of  jejunum. 

Symptoms.  At  birth  bleeding  from  nose  and  mouth.  Shortly 
after  birth  passed  small  amount  of  meconium.  Day  after  birth 
vomited  brownish  fluid  after  administration  of  small  amounts  of 
water.  Nursed  well  but  vomited  a  few  minutes  later  a  thick  brown 
residue.  No  bowel  movement.  Vomiting  continued  after  each 
feeding.  Olive  oil  per  rectum  expelled  with  mucus.  Profuse  vomit- 
ing of  yellowish  material  containing  a  large  amount  of  blood.  No 
operation.     Death  on  sixth  day. 

Postmortem.  Abdomen  free  of  fluid.  Greater  portion  large  and 
small  intestines  collapsed.  Stomach  and  9  cm.  of  duodenum 
distended,  then  apparently  complete  stricture.  Impossible  to  force 
intestinal  contents  through  stricture.  Organs  in  proper  position. 
Remainder  small  and  large  intestines  totally  collapsed.  Probe  could 
be  inserted  into  rectum  for  a  distance  of  one  and  one  quarter  inches. 

71.  Veszpremi,  D.  Case  III:  Einige falle  von  angeborenen darm- 
verschluss,  Beitrage  z.  path.  Anat.  u.  z.  allg.  Path.,  Jena,  1914,  1, 
124-138. 

Location  and  Character.  Torsion,  360  degrees  at  junction  of  jejenum 
and  ileum.     Atresia  at  its  middle. 

Symptoms.  Male  infant,  lived  thirty-six  hours.  Continual  vomit- 
ing during  this  time,  notwithstanding  it  took  breast  well.  No  meco- 
nium stool.  Weight,  2500  gm.  Abdomen  distended,  tense.  No 
external    deformity.     No    operation. 

Pathology.  Upper  portion  of  small  intestine  distended.  At 
junction  of  jejunum  and  ileum  torsion  of  360  degrees  in  long  axis 
bowel  had  occurred.  Adjoining  ileum  enormously  distended  ending 
as  a  blind  sac  at  about  its  middle,  adherent  to  posterior  abdominal 
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wall  and  pelvic  brim  by  fine  adhesions.  Distal  obliterated  segment 
ileum  begins  blindly  at  border  of  mesentery  and  runs  into  freely 
movable  cecum.     Colon  was  cord-like.     No  other  anomalies. 

72.  Hyndman,  C.  E.:  Complete  Congenital  Occlusion  of  the 
Colon  at  the  Ileocecal  Valve,  Jour.  Missouri  Med.  Assn.,  191 7,  xiv, 

Location  and  Character.  Atresia  ileum  at  ileocecal  valve.  Colon 
ends  as  blind  sac  two  and  one-half  inches  from  anus. 

Symptoms.  Male,  full  term,  well  formed,  well  developed.  No 
apparent  deformities.  Soon  after  birth  voided  freely  and  nursed. 
Later  began  to  vomit,  first  light  yellow-colored  fluid,  followed  by 
dark,  foul-smelling  material.  Each  nursing  followed  by  vomiting. 
Bowels  did  not  move  and  enemas  resulted  only  in  discharge  of  small 
amounts  of  mucus.  Oil  by  mouth  quickly  vomited.  Child  cries 
and  appears  to  suffer  intensely.  Second  day  admitted  to  hospital; 
crying.  Knees  drawn  up,  abdomen  distended  and  tense.  Mass  the 
size  of  a  lemon  felt  to  right  and  below  umbilicus.  Catheter  could 
be  passed  one  and  one-half  inches  into  rectum  when  met  by 
obstruction.  Oil  and  glycerin  enemas  returned  at  once  with  only 
small  strings  mucus. 

Diagnosis.     Intestinal  obstruction. 

Operation.  On  opening  peritoneum  a  large  black  distended  looj) 
of  small  intestine  presented,  twisted  about  itself.  Delivered, 
untwisted,  edges  sutured  to  abdominal  wall  and  intestine  opened 
outside.  Discharged  large  amount  of  thick,  dark  green,  tenacious 
meconium.  Large  intestine,  cord-like,  size  of  lead-pencil,  traced 
along  its  course  to  where  it  ended  in  a  cul-de-sac  about  two  and  one- 
half  inches  from  the  anus.     Death  nine  hours  after  operation. 

Pathology.  Postmortem.  Organs  normal.  Jejunum  distended  with 
meconium,  gradually  increasing  in  diameter  to  that  of  a  large  loop 
of  ileum,  which  was  one  and  one-half  inches  in  diameter.  Volvulus 
at  this  point.  Below  loop,  ileum  smaller,  gradually  decreased  in 
diameter,  ending  abruptly  at  ileocecal  valve.  Contained  small  amount 
of  meconium.  Villi  well  developed  and  mucous  membrane  stained  with 
bile  pigment.  Valve  completely  occluded  communication  between 
ileum  and  cecum.  Beyond  valve,  colon  cord-like  with  light-colored, 
thickened  walls  containing  white,  cheesy  substance.  Lumen  would 
admit  small  probe.  Appendix  in  normal  position,  free,  small,  firm 
and  fibrous  in  character. 

73.  Hagler,  F.:  (In  Hyndman,  C.)  Complete  Congenital 
Occlusion  of  the  Colon  at  the  Ileocecal  Valve,  Jour.  Missouri  Med. 
Assn.,  1017,  xiv,  38. 
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Location  and  Character.  Multiple  atresias  of  ileum  thirty  inches 
from  ileocecal  valve. 

Symptoms.  Full-term  child.  Fifth  day  admitted  to  hospital. 
No  bowel  movement  since  birth,  gradual  distention  of  abdomen  and 
persistent  regurgitation  of  food  and  dark  material.  No  result  from 
enemas. 

Operation.  Exploratory,  wide  dilatation  small  intestine  two 
inches  in  diameter.  Enterostomy.  Incision  closed.  Death  two 
days  following  operation. 

Pathology.  Postmortem.  Opened  wound.  Stomach  found  dilated. 
Increasing  dilatation  of  small  intestine  to  lower  ileum  thirty  inches 
from  ileocecal  valve,  where  it  was  found  occluded.  Intestine  fibrous 
cord  few  centimeters  long  at  this  point,  then  intestine  collapsed  and 
a  few  centimeters  farther  down  another  fibrous  cord.  There  were 
three  or  four  of  these  blocks.  Ileocecal  valve  patent  and  colon 
normal,  except  collapsed. 

74.  Seiber.  Case  i:  Zwei  Falle  von  Duodenalatresia  bei 
neugeborenen,  Zentralbl.  f.  Gyn.,  1912,  S.  757,  Gynakologische 
Gesellschaft  zu  Dresden,  Sitzung  von  February  27,  19 12. 

Location  and  Character.  Atresia  of  the  duodenum.  Stenosis  of 
the  left  flexure  of  the  colon.     Developmental  anomaly  of  the  heart. 

Symptoms.  Vomiting  after  each  nursing.  No  bowel  movement. 
Rapid  loss  in  weight.     No  operation.     Death  on  fourth  day. 

Pathology.  Upper  segment  of  duodenum  ends  blindly  in  region 
of  head  of  pancreas.  No  connection  with  lower  segment.  A  high- 
grade  stenosis  of  the  colon  was  found  in  the  left  flexure,  as  well  as  a 
developmental  anomaly  of  the  heart. 

75.  Mauclaire:     Ref.  Centralbl.  f.   Chirurg,   191 1,  xxxviii,  847. 
Location  and  Character.     Multiple  stenoses  of  small  intestine. 
Symptoms.     Four  weeks'  prematurely  born  infant,  began  at  once 

to  vomit  yellowish  material.  Examination  of  rectum,  no  abnormality. 
Examination  of  meconium  negative.  Abdomen  distended.  Stomach 
and  distended  coils  of  intestine  visible. 

Operation.  Laparotomy,  colon  completely  atrophic.  At  certain 
points  the  small  intestine  was  contracted;  between  these  points  it 
was  dilated.  Appendix  resected  close  to  cecum  and  opening  fixed 
in  abdominal  wall.  Fluid  stools  emptied  through  this  artificial  anus 
until  death  of  child  on  the  eighth  day. 

Pathology.  Postmortem.  Multiple  stenoses  of  small  intestine, 
very  short,  valve-like.  At  no  point  was  the  lumen  entirely  absent. 
Atrophy  of  colon.  Mesocolon  very  short.  Atrophy  began  6  cm. 
above  anus. 
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DISCUSSION 

Dr.  John  H.  Jopson,  Philadelphia,  Pa.: 

I  wish  to  report  3  cases  of  congenital  stenosis  and  imperf oration 
of  the  colon.  The  first  case,  one  of  stenosis  of  the  sigmoid,  gave  the 
following  history : 

Male  child;  first  seen,  when  seven  months  old,  with  Dr.  Charles  A. 
Fife  and  the  following  record  made:  First  child;  premature.  Symp- 
toms: Malnutrition  (weight  six  pounds  twelve  ounces) ;  birth  weight, 
five  poimds.  Bowels  constipated  since  birth.  First  moved  spon- 
taneously. Later  only  with  enemas.  Frequent  regurgitation  of  food 
and  gas.  Abdominal  distention  more  or  less  constant,  at  times 
marked,  and  an  impacted  descending  colon  frequently  observed. 
Requires  constant  nursing  attention,  enemas,  etc.,  to  excite  any  bowel 
movements.  Roentgen  ray  at  five  months,  by  Dr.  Pancoast,  showed 
a  contracted,  almost  impermeable  sigmoid  and  a  dilated  transverse 
and  descending  colon.  The  examining  finger  goes  in  full  length. 
Bimanual  palpation  detects  the  rounded  end  of  the  distended  descend- 
ing colon  and  the  long,  narrow  sigmoid  below.  Operation  was  adxnsed 
at  this  time  but  not  consented  to.  The  child  has  been  seen  from 
time  to  time  since.  Assiduous  nursing  and  careful  feeding  have 
largely  overcome  the  tendency  to  malnutrition,  and  he  is  now,  at  the  age 
of  two  and  a  half  years,  fairly  well  nourished.  The  sigmoid,  with  growth, 
has  altered  its  position  and  appearance,  and  it  now  appears  as  if  the 
obstruction  may  be  due  to  what  it  was  hoped  to  find  and  relieve  by 
operation,  viz.,  extraintestinal  bands  causing  a  kinking  instead  of  a 
congenital  stenosis  of  the  sigmoid  gut.  Operation  is  still  refused. 
At  the  last  examination,  made  two  months  ago,  a  straight  urethroscope 
could  be  introduced  for  sLx  inches,  but  inspection  revealed  nothing. 
The  general  condition  of  the  child  is  good.  He  had  twenty-one 
enemas  in  the  preceding  week.  In  the  meantime  he  is  developing  a 
distention  of  the  entire  large  bowel  above,  which  bids  fair  to  become 
a  Hirschsprung's  disease  of  an  acquired  t\pe. 

Lantern  slides  were  shown  illustrating  the  roentgen-ray  findings. 

The  other  cases  are  examples  of  stenosis  of  the  colon  of  a  more 
extensive  t>T3e.  One  was  operated  by  my  assistant,  Dr.  H.  P.  Brown, 
Jr.,  and  one  by  myself.  Dr.  Brown's  case,  which  was  operated  on  the 
fourth  day  after  birth,  died  following  an  enterostomy.  Autopsy 
showed  congenital  stenosis  of  the  entire  colon  and  rectum  to  within 
2  cm.  of  the  anus.  The  gut  was  hard,  firm  and  cord-like  and  measured 
0.4  cm.  in  diameter.  The  lower  rectum  and  anus  were  normal.  The 
lumen  of  the  affected  bowel  was  reduced  to  the  size  of  a  small  probe. 


640  DISCUSSION 

The  small  intestine  was  greatly  distended  and  there  was  a  spontaneous 
perforation  in  the  jejunum  twelve  inches  from  the  pylorus. 

The  second  case,  operated  by  myself,  showed  congenital  atresia  of 
the  entire  colon,  but  not  of  the  rectum.  There  was  also  stenosis  at 
other  points  in  the  small  intestines,  with  dilated  loops  of  gut  between. 
The  lantern  slide  shows  the  condition  as  studied  at  the  postmortem 
examination. 

In  his  report,  Dr.  Brown  quotes  Thremin  as  stating  that  in  111,451 
patients  in  the  Vienna  Foundhng  Hospital  there  were  2  cases  of 
congenital  occlusion  of  the  intestine.  Lockwood  reports  17  colotomies 
in  16,030  surgical  cases,  fatal  in  12  cases,  and  twice  the  large  intestine 
could  not  be  located.  Both  died  and  the  one  that  was  autopsied 
showed  "absence"  of  the  ascending  colon. 

In  cases  of  imperforate  rectum  in  which  the  gut  ends  in  the  hollow 
of  the  sacrum  and  has  to  be  brought  down  to  a  perineal  incision,  post- 
operative stenosis  may  occur  and  cause  trouble.  In  one  such  case,  the 
child  of  a  physician,  on  whom  I  operated  for  such  a  condition,  there 
was  difficulty  of  this  kind  and  considerable  dilatation  of  the  large 
bowel  ensued  before  the  stenosis  was  overcome  by  persistent  dilatation. 
Plastic  operation  on  the  rectum  was  postponed  from  time  to  time  and 
was  finally  unnecessary.  Some  of  these  cases  furnish  an  apparent 
etiological  factor  in  certain  types  of  Hirschsprung's  disease. 
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Deformities  of  the  nose  are  common,  and  for  their  correction 
a  special  technic  has  been  devised  which  will  depend  exactly  on 
the  extent  and  character  of  the  tissues  to  be  supplied.  Thus 
we  may  divide  them  into: 

1.  Minor  deformities  of  the  nose,  which  require  no  additional 
supporting  structures  to  be  supplied,  thus: 

(a)  Large  hooked,  humped,  angular  or  beaked. 

(b)  Long. 

(c)  Laterally  defected,  bent  or  twisted. 
{d)     Snub. 

(e)     Bulbous,  tuberous  and  rhinophyma. 
(/)    Wide-nostriled. 
Procedures  to  correct  these  deformities  will  not  be  considered 
in  this  paper. 

2.  Major  deformities,  which  require  additional  structures  to 
be  supplied,  such  as  cartilage  and  skin,  thus, 

(a)  Depressed  or  saddle  nose. 

(b)  Partial  loss  of  skin  or  cartilage  or  complete  loss  of 

whole  nose. 
These  major  deformities  alone  will  be  considered  in  this  paper. 
Saddle  Nose.     This  is  a  frequent  and  very  disfiguring  nasal 
deformity,  for  which  the  transplantation  of  some  supporting 
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structure  is  necessary.  There  is  nothing  to  equal  transplanted 
cartilage  for  cosmetic  purposes.  Tiech,  with  some  others, 
asserts  that  transplanted  cartilage  becomes  absorbed;  others 
maintain  the  contrary.  Gillies  has  had  persistence  for  three 
years,  and  he  says  that  it  remains  permanently  of  the  same 
shape  and  size  as  it  was  embedded,  with  the  exception  that  if 
one  perichondrial  surface  only  is  left  the  graft  tends  to  bend, 
the  perichondrium  occupying  the  concavity;  and  this  property 
of  cartilage  is  utilized  by  the  surgeon  to  obtain  a  curve  in  such 
positions  as  the  eyelids  or  the  mandible.  The  clinical  evidence 
of  the  permanence  of  cartilage  is  borne  out  by  the  experimental 
work  of  Staige  Davis^  and  by  the  histological  work  of  Keith 
and  Murray. 

Cartilage  can  easily  be  obtained  from  the  seventh  and  eighth 
ribs,  being  easily  cut  with  a  knife  and  shaped  accordingly. 
Any  excess  of  cartilage  is  inserted  under  the  skin  of  the  upper 
abdomen  or  chest  as  a  store  for  use  in  future  operations,  the 
pain  of  a  further  rib  excision  being  thus  avoided.  If  before 
implantation  an  incision  is  made  transversely  across  the  car- 
tilage (Fig.  2,  A)  but  not  entirely  through  it,  three-quarters  of 
an  inch  above  its  lower  extremity,  the  inferior  portion  at  the 
incision  can  be  bent  so  as  to  lie  anteroposteriorly  to  form  a 
cartilaginous  support  for  the  columella  (Fig.  3).  Our  experience 
with  transplanted  cartilage  in  3  cases  that  we  have  followed 
is  this:  One  patient  (Case  3,  Figs.  10  and  11)  has  now  gone 
seven  years,  and  two  others,  two  years  (Cases  i  and  2,  Figs. 
5  to  9  inclusive)  since  the  operations.  In  the  seven-year  case 
the  cartilage  has  persisted,  as  evidenced  by  roentgen  ray  and 
palpation,  so  that  the  nose  is  as  shapely  as  ever.  In  the  two 
boys,  two  years  after  operations,  the  cartilages  are  felt  by  pal- 
pation to  have  likewise  persisted,  though  they  do  not  appear 
in  the  roentgen-ray  pictures,  so  that  the  reputed  objection  to 
implanting  cartilage,  because  it  will  disappear,  is  not  valid.  Ivy, 
Berne,  Gibbon,  Blair  and  Ferris  Smith  likewise  maintain  that 
cartilage  will  not  be  absorbed.  It  would  seem  to  us  that  the 
1  Ann.  Surg.,  1917,  xlvi,  88. 
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reason  why  some  maintain  that  the  cartilage  has  disappeared  is 
because  they  have  not  obtained  a  shadow  of  the  cartilage  in 
the  subsequent  roentgen  rays.     We  have  examined  the  roent- 
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gen  rays  of  normal  noses  taken  for  other  purposes  and  have 
found  that  cartilage  usually  does  not  appear  in  the  roentgen 
rays,  particularly  if  the  subjects  be  young.  In  normal  adults 
the  cartilage  may  show  if  it  has  become  calcified.  In  most 
cases  it  does  not  show.  A  picture  of  one  of  the  authors' 
noses,  taken  for  the  purpose  of  seeing  whether  the  cartilage 
would  show,  elicits  the  fact  that  it  does  not  appear  in  the  roentgen 
ray.  Fig.  i.  shows  the  incisions  practised  for  inserting  car- 
tilage into  a  saddle  nose.  The  authors  have  used  incision  A 
for  the  simple  insertion  of  a  strip  of  cartilage  for  saddle  nose 


A.  B.  C. 

Fig.  4. — Shows  several  methods  of  transplanting  strips  of  cartilage,  either 
directly  into  a  saddle  nose  or  previously  implanting  them  into  a  forehead  flap 
before  transposing  it  into  nose:  A ,  transplantation  of  a  single  vertical  strip  of 
costal  cartilage;  B,  implanting  of  three  vertical  strips  of  cartilage,  the  two  outer 
ones  being  intended  for  supports  for  the  ala;  C,  one  vertical  long  strip  with  two 
short  lateral  transverse  strips,  also  for  supports  for  the  ala. 

where  support  for  the  columella  is  not  to  be  supplied.  This 
incision,  in  a  year's  time,  is  scarcely  visible.  It  comes  under 
the  cross-bar  of  a  pair  of  spectacles.  Incision  A  is  preferred 
because  of  the  danger  of  infection  with  incision  D.  Figs.  2  and  3 
give  the  technic  of  inserting  cartilage  when  support  for  the 
columella  must  also  be  supplied.  Infection  is  not  serious  in 
cases  of  cartilage  implants,  as  is  shown  in  Cases  i  and  2,  in  both 
of  whom  infection  occurred  without  subsequent  injury  to  the 
cartilages.  Fig.  4  shows  the  various  methods  of  inserting  the 
cartilages,  depending  upon  the  am^ount  of  support  necessary. 

ILLUSTRATIVE   CASES 

Case  i.    (Figs.  5,  6  and  7),  C.  A.  McW.— Lad,  aged  fifteen 
years,  affected  with  saddle  nose  the  result  of  congenital  syphilis. 
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All  the  cartilages  of  the  nose  were  gone,  producing  a  marked  de- 
pression in  the  center  of  the  nose  with  broadening,  causing  an 
unsightly  deformity.     Wassermann  negative.     Operation,  Feb- 


•^  -9 

u    s- 
.  o  o 

■ji    m    Vi 

■^  ^  Xi 

"a  §  c 
o   p  g  f^ 


Ph 


fo 


o   ^   <u 


05  c!  o 

o  o  i<_, 

C  --M  o 

cu  O  - 

^o  .2  -^ 

•  is  r^ 

O    03    1^ 

OJ     1/3     U2 

i-  b  53 

O    rt    ™ 

"T  °  o 


>  & 


•  ;=;   1^   > 

^     (U     Vh 

o  ■— '   rt 


Ph 


ct3    ci3    c3 


6  d  6  w 


646      MC  WILLIAMS,    dunning:    RHINOPLASTY   AND    PLASTICS 

ruary  26,  1920,  transplantation  of  rib  cartilage  with  perichon- 
drium on  the  outer  surface,  through  a  transverse  incision,  at 
the  situation  of  the  cross-bar  of  the  spectacles.  Slight  infection 
of  nasal  wound  resulted,  coincident  wdth  the  development  of 
an  ischiorectal  abscess.  One  month  later  a  few  drops  of  pus 
could  be  expressed  from  the  nasal  wound,  but  the  infection  had 
no  deleterious  effect  on  the  cartilage.  Now,  after  two  years, 
the  cosmetic  effect  is  most  excellent.  The  nose  has  preserved 
the  good  appearance  that  it  had  immediately  after  the  operation. 
The  scar  can  scarcely  be  deciphered  and  the  cartilage  can  be 
felt  distinctly  in  its  original  size,  shape  and  position,  though  it 
does  not  become  visible  in  the  roentgen  ray. 


Fig.  8  Fig.  9 

Fig.  8.— Case  2.     Saddle  nose  the  result  of  congenital  syphilis. 
Fig.  9.— Case  2.     Result  two  years  after  implantation  of  cartilage,  which 
has  persisted.     Most  excellent  cosmetic  result. 


Case  2.  (Figs.  8  and  9),  C.  A.  McW.— Lad,  ten  years  old,  a 
brother  of  Case  i,  affected  likewise  with  congenital  syphilis 
(Wassermann  now  negative) ,  producing  a  more  severe  deformity 
of  the  nose,  all  the  cartilages  and  septum  being  gone.  There 
was  nasal  obstruction  and  the  lad  was  a  mouth-breather,  because 
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of  the  falling  in  of  the  alge.  The  lowest  inch  of  the  nose  was 
depressed  toward  the  upper  lip  and  the  alas  were  internally 
displaced.  Operation,  February  27,  1920,  transplantation  of 
rib  cartilage  vertically  through  a  transverse  nasofrontal  incision 
as  in  Case  i.  There  was  infection  of  the  wound,  which  had  no 
subsequent  injurious  influence  on  the  cartilage.  Examination, 
now  two  years  later,  shows  the  nasal  cosmetic  improvement  is 
as  marked  as  just  after  the  operation  and  the  cartilage  can  be 
felt  in  situ,  though  it  does  not  appear  in  the  roentgen  rays.  I 
have  endeavored  to  have  the  lad  allow  me  to  perform  a  plastic 
on  the  right  ala  to  lengthen  it  to  correspond  with  the  left  ala, 
but  he  has  so  far  refused.  He  has  not  arrived  at  the  age  where 
vanity  would  cause  him  to  have  it  done. 

Case  3.  (Figs.  10  and  11),  C.  A.  McW.— An  adult  man,  aged 
twenty-four  years,  was  struck  by  the  hoof  of  a  horse  on  the 
nose  when  he  was  fifteen  years  of  age,  producing  a  marked 
saddle  nose  with  depression  of  the  nasal  bones  with  consequent 
marked  widening  of  the  nose.  Operation.  April  20,  191 5,  trans- 
plantation of  rib  cartilage  through  a  transverse  nasofrontal 
incision,  as  in  cases  i  and  2.  This  patient  was  reported  in  the 
Annals  of  Surgery,  1917,  65,  789.  Primary  union.  Now  after 
seven  years  the  nose  is  as  shapely  as  could  be  desired  and  the 
cartilage  can  be  felt  in  situ  intact,  and  it  appears  calcified  in 
the  roentgen  rays. 

{a)  Partial  and  Complete  Rhinoplasty.  ^Methods  of  Pro- 
cedure. I.  The  French  method  in  which  pedunculated  flaps 
are  taken  from  the  cheeks  to  fill  the  defect.  The  disadvantage 
of  this  operation  lies  in  the  subsequent  scarring  of  the  cheeks. 
Nelaton's  operation  is  depicted  in  Binnie's  Operative  Surgery, 
page  190,  Figs.  316  and  317. 

2.  The  Indian  Method.  In  this  operation  a  pedunculated 
flap  is  taken  from  the  forehead  and  sutured  to  the  nasal  defect. 
The  usual  situation  for  the  pedicle  is  between  the  eyebrows, 
requiring  a  twist,  ordinarily  leaving  a  hideous  scar  in  the  most 
prominent  part  of  the  forehead.     Fig.  12  shows  the  scar  which 
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Fig.  10  Fig.  ii 

Fig.   10. — Case  3.     Lateral  view  of  traumatic  saddle  nose  before  operation. 
Fig.  II. — Result,  Case  3,  seven  years  after  transplantation  of  rib  cartilage. 


Fig.  12. — From  Gillies.  Illustrating  disfiguring  scar  which  must  result 
from  the  short,  twisted,  Indian-method,  forehead  pedicle  in  the  most 
conspicuous  portion  of  forehead. 
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must  result  from  such  an  operation.  It  was  taken  from  Gillies' 
Plastic  Surgery  of  the  Face,  p.  297.  The  authors  maintain  that 
for  most  plastics  of  a  severe  t}-pe  on  the  face,  including  those 
of  the  nose,  cheeks,  chin  and  lips,  the  high  temporal-pedicled, 
forehead  flap,  taken  uithin  the  hair  line,  is  by  far  the  best 
because  it  leaves  a  most  inconspicious  scar.  The  previous 
objection  to  it  has  been  the  presence  of  hair  on  the  flap.  Now 
we  know  that  the  hair  can  be  permanently  removed  by  the 
roentgen  rays  as  seen  in  Cases  4  and  5.  After  one  or  two 
applications  the  hair  wifl  fall  out  in  one  month  but  will  grow 
again.  Then  an  application  of  the  roentgen  rays  once  a  month 
for  six  months  will  permanently  remove  the  hair. 

Dufourmentel,  in  1918,  and  Sebileau,  in  1920,  have  taken 
hairy,  temporal,  forehead  flaps  to  make  up  the  losses  of  sub- 
stance of  the  face.  They  can  be  employed  to  replace  the  upper 
lip,  the  lower  lip,  the  chin  and  the  cheek,  and  above  all  the 
region  of  the  buccal  commissure,  which  is  so  diflicult  to  recon- 
struct. They  can  also  be  made  to  repair  the  nose.  They  are  much 
more  comfortable  for  the  patient  than  the  Italian  graft.  By 
taking  the  temporal-frontal  flap  from  each  side,  the  two  halves 
being  left  attached  in  the  median  line,  the  whole  upper  or  the 
whole  lower  lip  can  be  reconstructed.  In  each  pedicle  is  incor- 
porated the  superficial  temporal  artery,  aft'ording  a  very  rich 
blood  supply.  By  Thiersch  grafting  the  under  surface  of  each 
flap  before  transplanting  it,  the  surface  of  the  flaps  toward 
the  mouth  becomes  covered  with  epidermis,  which,  being  con- 
tinually bathed  with  saliva,  rapidly  takes  on  the  character  of 
mucous  membrane  and  does  not  contract.  The  flaps  become 
soft  and  supple.  On  the  fifteenth  to  the  twentieth  day  the 
flaps  can  be  divided  and  the  pedicles  replaced  in  the  forehead 
raw  areas.  The  resulting  defects  in  the  forehead  may  be  filled 
with  Thiersch  or  Wolfe  grafts.  If  support  for  the  defect  in 
the  cartilaginous  or  bony  structure  of  the  nose  is  required,  a  piece 
or  pieces  of  costal  cartilage  can  be  incorporated  in  the  forehead 
flap  before  it  is  transplanted  (see  Figs.  4  and  14).      Or,  if   a 
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piece  of  the  inferior  maxillary  bone  must  be  supplied,  a  piece 
of  a  rib,  or  an  osteoperiosteal  graft,  or  a  bony  tibial  graft  can  be 
incorporated  in  the  flap  before  it  is  transplanted.  If  the  upper 
lip  is  to  be  supplied  in  a  man,  by  going  inside  the  hairy  forehead 
an  admirable  mustache  can  be  formed. 

These  grafts  with  long,  tubed,  temporal  pedicle  render  im- 
mense service  in  repairing  losses  of  substance  of  the  nose,  cheeks, 
chin  and  both  lips.  The  method  should  take  the  place  of  the  Indian 
graft  with  short  pedicle,  which  is  often  insuflicient  and  leaves  a 
very  deforming  scar  (Fig.  12),  and  the  Italian  graft,  which  is 
severely  trying  for  the  patient  as  well  as  disadvantageous  in 
transplanting  skin  of  a  different  color  and  texture  from  the 
skin  of  the  face.  An  advantage  of  the  temporal-pedicled  fore- 
head flap  over  the  pure  Indian  forehead  flap  is  evident  when 
one  must  transplant  cartilage  previously  in  the  flap,  because 
in  the  temporal  flap  there  is  very  little  twisting  of  the  flap, 
hence  the  cartilage  can  be  more  correctly  placed  in  the  flap 
with  reference  to  its  subsequent  proper  position  in  the  nose. 
One  may  transplant  a  single  vertical  strip  of  cartilage  or  three 
vertical  strips,  two  of  which  go  to  give  support  laterally  for 
the  alae,  or  one  vertical  and  two  lateral,  small,  transverse  strips 
(see  Fig.  4). 

To  prevent  subsequent  contraction  of  the  transplanted  flap 
two  procedures  should  be  adopted:  (i)  the  pericranium  should 
be  left  attached  to  the  flap,  and  (2)  the  under  surface  of  the 
pericranium  should  be  Thiersch  grafted  before  it  is  transplanted, 
the  pericranium  being  lifted  up  on  a  hinge  from  below  and  then 
replaced  in  situ  after  the  grafting,  where  it  is  left  for  two  weeks 
before  the  whole  flap  with  its  interposed  cartilage  is  transplanted 
to  its  proper  position  in  the  nose.  The  cartilage  is  placed  in  a 
tunnel  between  the  pericranium  and  the  skin,  where  it  is  allowed 
to  remain  for  two  weeks  before  transplanting  the  whole  flap, 
provided  the  result  is  aseptic.  If  forehead  skin  is  not  available, 
because  of  scarring,  chest  skin  may  be  supplied  by  the  use  of 
Gillies'  tubed,  pedicle  method. 
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Case  4.  (Figs.  13  to  18)  C.  A.  McW. — This  was  a  girl,  aged 
twenty-two  years,  who  first  noticed  lupus  on  the  right  cheek, 
eight  years  ago,  the  size  of  a  quarter-dollar.  For  six  years  she 
was  under  treatment  in  the  Skin  and  Cancer  Hospital,  under 
Dr.  Schuyler  Clarke,  of  New  York.  The  lupus  had  spread  to 
the  upper  lip  and  the  nose.  The  final  result  was  a  cure  of  the 
lupus,  leaving  a  nose  without  cartilage,  producing  a  very  severe 
deformity.  The  authors  feel  that  in  view  of  the  present  methods 
of  improved  plastic  surgery  a  better  plan  of  treating  such  cases 
is  to  primarily  excise  the  lesions  and  to  do  the  requisite  plastic 
operations  at  once.  When  the  girl  came  to  us  she  had  been 
apparently  cured  of  the  lupus  for  four  years,  and  she  insisted 
upon  operation  to  remove  the  deformity.  A  plaster  cast  (Fig. 
14)  was  taken  of  the  face  and  nose  by  Dr.  V.  Mitchell,  and 
on  this  was  made  a  wax  nose  of  the  requisite  size  and  shape. 
This  new  nose  was  an  exact  reproduction  of  the  girl's  sister's 
nose,  who  was  one  year  younger. 

First  operation,  January  12,  1922.  It  was  necessary  to  implant 
rib  cartilage  into  the  forehead  as  the  first  step  (Fig.  13).  To 
fix  the  exact  spot  for  the  cartilage  it  was  seen  that  the  pedicle 
of  the  flap  must  be  in  front  of  the  right  ear  with  the  superficial 
temporal  artery  in  the  base  of  the  flap,  and  a  tinfoil  pattern 
was  made  of  the  length  required  to  cover  in  the  new  nose,  large 
enough  to  go  over  its  two  sides.  The  requisite  length  of  flap 
(Fig.  14)  brought  it  over  on  the  forehead  about  one  inch  to 
the  left  of  the  median  line,  its  lower  pole  just  above  the  middle 
of  the  forehead.  It  was  planned  to  take  about  one-half  the 
vertical  diameter  of  flap  in  the  hair  (Fig.  15)  to  avoid  scarring 
the  forehead  too  much.  Ether  w^as  given  by  the  drop  method. 
An  exact  pattern  of  cartilage  required  was  cut  out  of  tinfoil. 
Incision  over  the  left  lower  costal  border  near  the  sternum. 
Cartilage  exposed.  Pattern  placed  on  cartilage  and  incisions 
made  and  a  piece  of  cartilage  with  perichondrium  on  the  outer 
side  was  removed  with  the  knife.  The  house  surgeon  sewed 
up  the  wound  in  the  chest.  A  half-inch  transverse  incision  was 
made  in  the  forehead  just  where  it  had  been  previously  deter- 
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mined  that  the  lower  end  of  the  cartilage  should  be  situated. 
Tunnel  made  upward  bluntly,   superficial  to  the  pericranium 
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and  cartilage  inserted.  Fine  silk  sutures  closed  the  wound  below. 
Dressing.  Primary  union  resulted  in  both  forehead  and  chest 
wounds. 

Second  operation,  January  27,  1922,  two  weeks  after  the  first 
operation.  Marking  out  and  tubularization  of  the  temporal 
forehead  flap  with  Thiersch  grafting  of  the  under  surface  of 
the  left  extremity  of  the  flap.  Intraphar^Tigeal  ether.  Measure- 
ments were  taken,  on  the  wax  model  of  the  new  nose  (Fig.  i4\ 
of  the  distance  required  from  the  left  edge  of  implanted  cartilage 
to  the  edge  of  the  left  ala.  This  was  made  a  quarter  of  an  inch 
larger  than  necessary  to  allow  for  possible  shrinkage,  but  this 
precaution  was  subsequently  seen  to  be  unnecessary.  Then 
this  pattern,  made  of  cellosilk,  boiled,  was  laid  on  the  forehead 
just  to  the  left  edge  of  the  previously  implanted  cartilage  and 
an  exact  flap  edge  was  outlined,  vertically,  going  through  the 
pericranium.  This  turned  transversely  one-quarter  inch  below 
the  lower  end  of  the  cartilage  and  was  continued  to  a  corre- 
sponding distance  to  the  right  of  the  cartilage.  Then  the  incision 
curved  up  to  the  hair  line  and  then  down  in  front  of  the  right 
ear.  Several  large  spurters  had  to  be  tied.  The  pericranium 
was  vertically  divided  at  the  extreme  right  edge  of  the  flap  and 
the  portion  to  the  left  was  reflected  up  and  left  attached  to  the 
under  part  of  the  flap  containing  the  cartilage.  To  the  right,  (Fig. 
15)  the  flap  was  separated,  superfically  to  the  pericranium,  and  the 
divided  edges  of  the  flap  were  curled  internally  on  themselves 
so  that  their  edges  were  in  contact,  thus  making  a  tube  of  them, 
where  they  were  united  by  fine  chromic  sutures  going  through 
the  skin  edges.  The  part  of  the  flap  containing  the  cartilage, 
with  its  attached  pericranium  hinged  above,  (Fig.  14,  D  C),  was 
separated  from  the  bone  beneath  from  below  up.  Thiersch  grafts 
were  taken  from  the  left  thigh  and  placed  upon  the  under  surface 
of  the  pericranium  of  this  hinged  flap,  covering  in  the  raw  sur- 
face. Two  mattress  silkworm-gut  sutures  were  passed  beneath 
the  tubed  pedicle  between  the  edges  of  the  mobilized  forehead 
skin  so  as  to  draw  them  together,  in  order  to  diminish  the  raw 
surface,  and  beneath  the  tubed  pedicle  were  placed  strips  of 


654    MC  WILLIAMS,  dunning; 


RHINOPLASTY   AND   PLASTICS 


perforated  ceUosilk.     Sterile  dressing  applied.    The  thigh  wound 
ts  dressed  with  vaseline  and  gauze.    No  portion  of  the  grafted 
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cartilage  was  laid  bare  at  any  stage  of  the  operation.  Most 
of  the  flap  was  in  the  hair  line  so  the  hair  on  the  transposed 
flap  had  to  be  removed  by  the  roentgen  rays  subsequently. 
The  flai)  was  made  in  the  hair  so  as  to  produce  as  inconspicuous 
a  scar  on  the  forehead  as  possible.  It  will  be  noticed  that  the 
cartilage  implant  was  almost  directly  in  the  median  line  of  the 
forehead,  consequently  an  inch  of  the  soft  parts,  to  the  left  of 
the  implant,  was  situated  to  the  left  of  the  median  line,  and 
the  question  was  whether  the  blood  supply  of  this  part  of  the 
flap  would  be  sufficient  when  it  should  be  transposed  into  the 
nose.  Subsequent  events  showed  that  this  doubt  had  no  basis 
as  the  blood  supply  of  the  whole  flap  was  perfect. 

Third  operation,  February  lo,  1922,  two  weeks  after  previous 
operation.  Transference  of  the  forehead  flap  with  the  right 
temporal  tubed  pedicle.  Perfect  Gwathmey  colonic  anesthesia. 
The  nose  deformity  was  flrst  freshened  all  about  into  healthy 
tissue,  going  down  to  the  bone,  excising  all  scar  tissues.  No 
nasal  cartilages  were  found.  The  edges  of  the  incisions  were 
undermined  so  as  to  make  the  edges  as  thick  as  possible.  The 
two  arteries  in  the  alee  bled  profusely.  The  vessels  were 
clamped  but  not  tied,  as  an  endeavor  was  made  not  to  interfere 
with  the  circulation  to  be  established  in  the  flap.  There  was 
a  perforation  in  the  septum,  one-quarter  inch  back.  Two  ver- 
tical incisions  (Fig.  14)  alongside  the  columella  were  made  with 
one  posterior  transverse  one  going  through  the  perforation, 
thus  freeing  the  columella,  from  the  raw  end  of  which 
there  was  a  small  spurter,  showing  that  its  blood  supply  was 
good.  A  pattern  had  previously  been  cut  out  of  cellosilk  of 
the  size  of  the  wax  model  of  her  sister's  nose,  as  so  to  get  the 
size  and  the  shape  of  the  left  side  of  the  desired  nose.  This 
pattern  was  laid  on  the  left  edge  of  the  three-quarters  previously 
marked  out  the  frontal  flap,  which  when  it  had  been  lifted  up, 
was  seen  to  be  beautifully  covered  on  its  under  surface  by 
the  Thiersch-grafts  which  had  taken  in  toto  per  primam.  Flap 
cut  out  from  forehead  was  left  attached  to  its  tubed  pedicle  to 
the  right.     Such  a  thick  forehead  flap  does  not  shrink  percep- 
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tibly,  so  that  it  is  not  necessary  to  cut  it  larger  than  desired. 
This  flap  edge  was  cut  to  fit  the  angle  of  the  left  ala.  Silk 
interrupted  sutures  were  passed  between  the  raw  edges  of  the 
ala  and  the  flap,  and  interrupted  sutures  passed  along  the  left 
edge  and  above  across  the  root  of  the  nose.  At  the  junction  of 
the  columella  and  the  flap  a  notch  was  cut  in  the  flap,  and  into 
this  notch  the  upper  raw  surface  of  the  columella  was  fitted 
and  sutured.  The  suturing  was  continued  around  half  the 
right  side  of  the  two  edges  of  the  right  ala  up  to  where  the 
pedicle  became  attached.  The  final  result  was  good.  The 
flap  did  not  change  color  after  being  transferred,  and  as  its 
edges  bled  the  circulation  was  assuredly  sufficient.  The  edges 
of  the  frontal  defect  were  undermined  and  brought  partially 
together  with  three  mattress  sutures,  upon  each  of  which  fine 
rubber  tubing  was  threaded.  The  raw  defect  was  covered  with 
perforated  cellosilk  and  a  sterile  dressing  was  applied  and  band- 
aged on.  After  the  operation  an  electric  light  was  placed  in 
front  of  the  nose,  attached  to  a  cradle,  to  provide  heat  to  the 
flap.  The  colonic  anesthesia  was  perfect;  the  patient  was 
quiet  with  no  vomiting.  The  operation  lasted  about  one  and 
one-half  hours  and  was  most  satisfactory  from  all  standpoints. 
The  observation  was  confirmed  that  transplanted  cartilage 
tends  to  bend  toward  the  perichondrial  side.  It  was  so  in  this 
case.  As  soon  as  the  flap  containing  the  cartilage  was  freed 
the  cartilage  seemed  to  curve  with  lower  end  forward.  This, 
it  is  hoped,  will  counteract  any  tendency  for  the  cartilage  in 
the  nose  to  bend  toward  the  cavities.  Two  weeks  after  the 
flap  was  transplanted  a  smooth  stomach  clamp  was  applied  three 
times  a  day  for  an  hour  at  a  time,  to  a  quarter  of  the  vertical 
diameter  of  the  flap  just  to  the  right  of  the  nose.  Gradually 
increasing  amounts  of  the  flap  were  taken  in  by  the  clamp  each 
day  until  the  whole  vertical  diameter  of  the  flap  was  grasped 
by  the  clamp,  three  days  before  the  flap  was  totally  divided. 
In  Fig.  16  one  can  see  the  furrow  caused  in  the  flap  by  the  clamp. 
Fourtli  operation,  March  3,  1922,  two  weeks  after  the  third 
operation:  Severing  and  replacement  of  tubed,  temporal  flap. 
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Rectal  anesthesia  very  satisfactory.  Flap  divided  vertically 
through  its  whole  extent  along  the  margin  of  the  right  ala. 
More  profuse  bleeding  from  the  cut  nasal  edge  than  from  the 
pedicle  end.  The  whole  extent  of  the  flap  had  become  attached 
behind  to  the  cut  alar  edge.  Skin  of  cheek  along  the  alar  edge 
incised  and  undermined  along  cheek.  The  flap  was  very  thick, 
connective  tissue  having  evidently  formed  in  it.  So  its  entire 
fatty  layer  was  excised,  extending  almost  to  the  cartilage  and 
with  it  some  connective  tissue.  All  the  tissue  that  was  possible 
was  excised.  Then  fine  silk  sutures  were  passed  between  the 
skin  edges  of  ala  and  flap.  The  result  was  excellent.  In  the 
meantime  Dr.  Dunning  had  proceeded  with  replacing  the  fresh- 
ened forehead  flap.  The  tubed  edges  were  divided  and  all 
granulation  tissue  was  removed  from  the  whole  flap.  The 
excessive  granulation  tissue  of  the  forehead  defect  was  scraped 
away  and  its  edges  were  undermined.  The  flap  was  stretched 
and  sutured  edge  to  edge  in  position,  with  interrupted  silk- 
worm mattress  sutures,  leaving  an  area  to  the  left,  one  and  one- 
half  inches  transversely  and  one  inch  vertically,  to  be  Thiersch 
skin  grafted.  These  grafts  were  then  at  once  taken  from  the 
right  thigh.  Perforated  cellosilk  was  placed  over  the  forehead 
grafted  area.  Sterile  dressing  with  bandage  was  applied. 
These  grafts  appKed  directly  to  the  bone  took  per  primam  in 
toto. 

Fifth  operation,  March  13,  1922.  Retouching  of  skin  edges 
and  reduction  of  both  ends  of  the  cartilage.  At  patient 's  request 
a  very  satisfactory  colonic  anesthesia  was  administered.  There 
was  a  prominence  just  below  the  upper  scar,  due  to  a  projection 
of  the  implanted  cartilage.  This  was  clearly  evident  in  a  radio- 
gram. An  incision  was  made  through  the  upper  part  of  the 
old  scar  on  the  right  side  of  the  nose.  The  skin  was  lifted  up 
and  the  cartilage  exposed.  The  perichondrium  was  stripped 
from  it  and  about  a  quarter  of  an  inch  of  the  cartilage  was 
obliquely  divided  with  a  knife  in  a  direction  from  below  upward 
and  from  before  backward.  Then  some  of  the  lateral  sub- 
cutaneous tissues  were  removed  with  knife,  as  the  flap  was  too 
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thick,  and  a  little  of  the  edge  of  the  skin  was  excised  as  the  skin 
was  redundant.  Mattress  silk  sutures  were  inserted.  Below, 
the  tip  of  the  cartilage  was  exposed  by  a  quarter-inch,  trans- 
verse incision  and  one-sixth  of  an  inch  of  the  cartilage  was 
removed.  Two  silk  sutures  were  inserted.  The  columella 
below  was  too  prominent  so  its  posterior  surface  was  denuded 
of  tissue  at  its  lower  part  and  also  a  corresponding  part  of  the 
septum.  Two  silk  sutures  were  inserted  between  the  septum 
and  the  columella,  so  as  to  bring  the  columella  backward.  The 
flap,  corresponding  to  the  left  ala,  projected  posteriorly  over 
the  cheek,  so  an  incision  was  made  through  the  old  scar  and  a 
cavity  was  made  under  the  skin  of  the  cheek  to  bring  the  cheek 
edge  out.  This  cavity  was  filled  by  a  piece  of  cartilage,  pre- 
viously removed  from  the  base  of  the  cartilage.  Two  silk 
sutures  closed  the  edges,  which  were  brought  together  in  good 
approximation.  Primary  union  resulted.  The  final  result  was 
excellent.  The  nasal  passages  were  free  and  dry  and  healed, 
being  lined  with  healthy  skin.  The  girl  was  immediately  placed 
under  roentgen-ray  treatments  by  Dr.  Samuel  Stern  to  remove 
the  hair  from  the  transplanted  skin  of  the  nose.  A  fact  that 
this  operation  brought  out  was  that  with  a  single,  temporal 
flap  one  need  have  no  fear  of  gangrene  of  the  flap  if  one  goes 
beyond  the  opposite  median  line  of  the  forehead,  because  of 
the  extraordinarily  rich  blood  supply  provided  by  the  contamed 
superficial  temporal  artery.  A  second  fact  was  that  flaps  made 
of  the  whole  thickness  of  the  scalp,  particularly  if  the  pericranium 
be  included  and  skin  grafted  on  its  under  surface,  do  not  shrink. 
A  third  fact  was  demonstrated  in  the  very  successful  colonic 
anesthesia  administered  to  this  patient  three  times.  Its  use 
should  be  more  widely  extended  in  operations  about  the  neck 
and  face.  We  have  heard  of  fatalities  with  its  use,  but  in  the 
Skm  and  Cancer  Hospital,  where  it  has  been  given  at  least  a 
hundred  times  without  any  disadvantageous  effects,  it  has 
never  caused  an  undoubted  accident.  May  not  attempted 
modifications  of  Gwathmey's  method  be  responsible  for  reputed 
bad  effects? 


MC  WILLIAMS,    dunning:    RHINOPLASTY    AND    PLASTICS      659 

Case  5.  (Figs.  19,  20  and  21),  H.  S.  D.  — In  May,  1918,  the 
patient  noticed  a  small  pimple  on  the  left  nares,  which  gradually 
increased  in  size,  ulcerated  and  eventually  involved  both   the 
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right  and  the  left  nares.  He  was  treated  privately  until  about 
December,  1919,  at  which  time  the  lesion  was  cauterized  with  an 
electric  needle  and  he  had  emanations  of  radium.  Following 
this  the  ulceration  healed,  leaving  defects  of  both  nares.  Exami- 
nation of  the  pathological  specimen  by  Dr.  W.  J.  Clark  showed 
epithelioma. 

At  the  time  of  admission  to  the  hospital,  November  20,  1920, 
the  patient  showed  loss  of  the  right  and  left  nares  to  the  extent 
of  about  one-half  inch  on  each  side.  The  cartilage  of  the  nose 
was  present  and  was  covered  with  thick  fibrous  tissue.  Scar 
tissue  was  present  from  the  tip  of  the  nose  up  to  the  juncture 
of  the  cartilaginous  and  bony  portion  of  the  bridge  of  the  nose. 
The  alae  nasae  were  present  on  both  sides.  The  mucous  mem- 
brane of  the  nose  was  lost  for  about  one-quarter  inch  above  the 
lowest  edge  of  each  side  of  the  nose. 

The  patient  was  operated  on  December  16,  1920,  at  which 
time  a  tubed,  temporal-pedicled,  forehead  flap  from  the  right  side 
of  the  head  in  the  hair  line  was  outlined  and  this  extended  from 
the  zygomatic  arch  upward  to  about  the  midline  of  the  scalp. 
This  was  dissected  free  down  to  the  pericranium  (but  not  in- 
cluding it)  and  tinfoil  inserted  beneath  the  entire  surface,  carry- 
ing a  Thiersch  graft  of  about  two  inches  on  under  the  surface 
of  the  flap  to  line  the  nose.  The  proximal  half  of  the  flap  was 
tubed,  both  ends  being  left  attached.  Following  this  the  superior 
end  of  the  flap  was  cut  in  half. 

January  11,  192 1,  a  second  operation  was  performed,  the 
superior  end  of  the  flap  being  cut.  Scar  tissue  was  dissected  free 
over  the  tip  of  the  nose  and  the  forehead  flap  brought  down 
and  the  free  end  of  the  flap  was  sutured  along  the  left  side  of 
the  dissected  surface  of  the  nose. 

February  5,  192 1,  releasing  of  the  flap  on  the  right  side  of  the 
nose  and  suture  of  the  graft  to  the  bed  of  the  right  side  of  the 
nose.  The  pedicle  was  also  returned  to  its  former  bed  and 
granulating  surface  on  top  of  the  scalp  left  to  granulate. 

February  10,  192 1,  Thiersch  graft  of  granulating  surface  on 
top  of  the  scalp. 
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October  20,  192 1,  and  November  2,  192 1,  minor  plastic  cor- 
rections along  the  suture  line  were  made. 

In  the  interim  between  February,  1921,  and  October,  192 1, 
the  patient  had  three  applications  of  roentgen  ray  with  a  view 
to  destroy  the  hair  on  the  graft.  Practically  all  hair  has  been 
removed  and  the  patient  has  not  been  troubled  by  any  return 
of  the  same. 


Other  Plastics  of  the  Face  by  Tubed,  Tempor.\l-pedicled, 
Forehead  Flaps. 

Fig.  22  is  a  picture  of  a  man  who  lost  his  chin  in  a  gunshot 
accident. 

Fig.  23  shows  an  excellent  method  of  repairing  the  defect  in 
Fig.  22  by  bilateral,  attached,  tubed,  temporal-pedicled,  fore- 
head flaps  in  the  hair  line. 

Fig.  24  shows  the  result  obtained  after  severing  and  replacing 
the  pedicles  in  the  temples. 

Fig.  24  gives  the  result  after  the  hair  has  grown  on  the  trans- 
planted chin. 

Fig.  25  illustrates  the  method  used  in  repairing  the  difficult 
commissural  defect,  while  in  the  last  three  pictures  is  seen  the 
method  of  forming  a  new  upper  lip  with  a  new  mustache  also 
provided. 

3.  The  Italian  Method.  In  this  the  skin  for  the  repair  of  the 
nasal  defect  is  taken  from  the  inner  and  anterior  aspects  of  the 
arm.  The  objections  to  it  are  (i)  the  very  trying  position  of 
the  arm,  requiring  to  be  maintained  in  a  very  constrained  position 
for  two  or  three  weeks;  (2)  the  fact  that  the  skin  of  the  arm  is 
of  a  different  color  and  texture  from  the  skin  of  the  nose  and 
cheek;  (3)  the  greater  hability  to  infection  as  the  distance  to 
be  bridged  and  tension  are  greater  with  a  poorer  blood  supply 
than  with  the  temporal-pedicled  flap,  in  addition  to  which  there 
is  greater  difficulty  in  maintaining  cleanliness  under  the  flap, 
hence  the  danger  of  gangrene  of  the  flap  is  greater;  (4)  the  almost 
impossible  task  of  epithelializing  the  under  surface  of  the  flap 
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properly.  If  a  flap  is  not  provided  with  epithelium  and  is  allowed 
to  cicatrize,  contraction  is  bound  to  occur,  defeating  the  whole 
purpose  of  the  operation.     The  Italian  flap  is  being  less  and 
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less  frequently  employed  in  face  plastics  and  should  be  ordinarily 
replaced  by  the  temporal-pedicled  forehead  flap.  Where  this 
latter  method  is  impossible,  because  of  previous  scarring,  the 
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skin  of  the  chest  should  be  used,  following  Gillies'  tubed,  pedicled 
method. 
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4.  The  Finger  Operative  Method.  In  this  a  portion  of  one  of 
the  left  fingers  is  transplanted  to  make  up  for  the  nasal  defect. 
The  final  cosmetic  results  are  poor.  One  of  the  authors  (C.  A. 
McW.)  has  done  one  of  these  operations  but  he  will  never  do 
another  by  this  method.^  There  are  but  few  operators  who 
have  used  this  procedure  a  second  time.  Finney  is  the  only 
operator  that  we  know  of  who  has  reported  a  second.  The 
procedure  with  a  tubed,  temporal-pedicled  forehead  flap,  with 
or  without  previously  implanted  cartilage,  is  infinitely  superior 
in  its  results  and  much  easier  both  for  the  operator  and  for 
the  patient.  Another  disadvantage  of  the  finger  operation  is 
the  consequent  blocking  of  the  air  passages  caused  by  the 
width  of  the  phalanges. 


Fig.  29  Fig.  30 

Fig.  29.— Case  6.  Finger  denuded  of  nail  was  sutured  into  the  nasal  defect 
and  held  in  this  position  for  three  weeks  by  a  plaster  helmet. 

Fig.  30.— Case  6.  After  amputation  of  finger  at  midfront  phalanx.  First 
phalanx  was  then  turned  anteroposteriorly. 

Case  6.  (Figs.  26  to  30),  C.  A.  McW.— Reported  in  full  in  the 
Journal  American  Medical  Association,  March  8,  1913.  An 
adult  had  lost  his  entire  nose,  years  before,  in  an  accident  in  a 
stationary  engine.  The  left  ring  finger  was  used  to  replace  the 
lost  nose.     The  cosmetic  result  was  only  fair.     The  authors 

1  Jour.  Am.  Med.  Assn.,  ^Vlarch  8,  1913. 
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feel  that  a  much  better  procedure  is  to  make  a  new  nose  out  of 
a  temporal-pedicled  forehead  flap  into  which  cartilage  has 
previously  been  transplanted.  This  man  died  two  years  after 
the  transplantation,  of  pneumonia. 

For  the  excellent  photographs  we  are  indebted  to  Mr.  C.  J. 
Lander,  of  the  Presbyterian  Hospital,  New  York. 
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DISCUSSION 


Dr.  Vilray  p.  Blair,  St.  Louis,  Mo.: 

I  think  Dr.  McWilliams  and  Dr.  Dunning  have  reason  to  feel  quite 
comfortable  about  the  result  presented.  The  recognition  and  promul- 
gation of  surgical  facts,  when  they  become  estabHshed,  should  be  one 
of  the  chief  functions  of  this  body,  and  in  this  regard  I  would  hke  to 
discuss  several  points : 

1.  Other  things  being  equal,  the  quality  of  the  result  will  be  in 
direct  proportion  to  the  exactitude  with  which  the  plan  has  been 
worked  out  beforehand. 

2.  There  has  been  much  adverse  talk  and  speculation  about  the 
permanency  of  cartilage  and  bone  when  used  to  reconstruct  or  raise 
the  bridge  of  the  nose.  I  think  I  can  say,  with  surgical  certainty, 
that  when  cartilage  is  cleanly  transplanted  with  one-half  or  two-thirds 
of  its  perichondrium  preserved  it  will  remain  permanently;  that  when 
bone  is  cleanly  transplanted  and  is  given  good  bony  contact  it  will 
remain  permanently. 

3.  That  a  Thiersch  graft  used  as  a  lining  of  the  nose  is  unreliable 
and  should  be  discarded.  I  have  never  used  the  hair-bearing  part  of 
the  scalp  to  make  a  nose,  but  I  have  several  times  used  the  forehead 
tissue  with  the  pedicle  at  the  temporal  artery.  In  one  case  the  result 
was  fairly  satisfactory,  but  in  every  one  I  felt,  when  I  had  finished, 
that  the'  lateral  pedicle  had  distinct  disadvantages  and  that  the 
centrally  placed  pedicle  was  much  easier  handled. 

Dr.  John  H.  Gibbon,  Philadelphia,  Pa.: 

I  would  Hke  to  congratulate  Dr.  McWilliams  on  his  excellent  results. 
I  think  he  has  shown  beyond  doubt  that  these  tubular  grafts  are  far 
better  than  the  older  methods. 

In  this  connection  I  would  like  to  speak  of  the  ad\-antage  of 
cartilaginous  grafts  in  saddle-nose  resulting  either  from  injury  or 
infection.  I  think  in  all  these  cases  that  the  skin,  even  if  it  contains 
scar  tissue,  should  be  preserved  and  skin  grafting  of  any  kind  avoided. 
Cartilaginous  grafts  can  be  turned  up  from  the  costal  cartilage  with 
a  curved  chisel  and  trimmed  to  the  right  shape.  They  should  then 
be  inserted  through  a  median  incision  or  a  transverse  one  at  the  upper 
part  of  the  bridge,  through  which  the  skin  and  periosteum  have  been 
carefully  elevated  by  blunt  dissection. 

Dr.  Martin  B.  Tinker,  Ithaca,  N.  Y.: 

If  the  members  of  this  Association  who  are  interested  in  plastic 
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surgery  will  go  to  the  Library  of  the  Surgeon-General  they  will  find 
a  monograph  entitled,  Ekloplasty  and  Anaplasty,  by  Hamilton,  in 
which  he  describes  skin-grafting  which  was  done  in  1854,  long  before 
Thiersch  ever  thought  of  it.  I  think  we  ought  to  recognize  the  work 
of  American  surgeons  to  that  extent. 

Dr.  John  M.  T,  Finney,  Baltimore,  Md.: 

I  merely  wish  to  report  one  patient  on  whom  I  did  a  rhinoplasty 
operation  some  years  ago,  using  one  of  the  fingers.  One  day,  quite 
some  time  after  the  operation,  I  was  going  along  the  street  in  Baltimore 
when  I  heard  a  familiar  salutation  of,  "Hey,  Doc!"  Looking  around 
for  the  source  of  it  I  discovered  the  driver  of  a  garbage  cart.  He 
climbed  down  from  his  cart  in  great  haste  and  greeted  me  very  affec- 
tionately. Fumbling  around  in  his  clothing  he  finally  produced  a 
much  soiled  handkerchief  and  then  proceeded  to  blow  his  nose  vigor- 
ously, remarking  at  the  same  time  with  evident  pride,  "You  see.  Doc, 
how  well  I  can  use  it  now." 

Dr.  Randolph  Winslow,  Baltimore,  Md.: 

I  would  like  to  ask  Dr.  Finney  how  his  operation  for  transferring 
the  finger  differed  from  that  of  Thomas  Sabine,  which  he  did  in  1881  or 
thereabouts.  Sabine  about  that  time  did  that  operation,  and  it  so 
happened  that  I  was  at  Bellevue  and  saw  the  man  after  he  had  been 
operated  upon.  The  report  of  this  case  is  published  in  an  illustrated 
journal  that  Dr.  George  Henry  Fox  edited  at  that  time.  The  nose 
was  not  a  great  success  as  an  ornamental  feature,  and  I  doubt  if  it 
was  very  useful  from  a  utilitarian  standpoint;  but,  at  any  rate,  he  had 
a  nose,  and  that  was  how  it  was  done — it  was  done  by  implanting  a 
finger  and  making  the  bridge  of  the  nose. 

Dr.  Finney: 

Replying  to  Dr.  Winslow's  question  as  to  the  difference  between 
my  operation  and  that  of  Sabine  in  188 1, 1  cannot  answer  this  question, 
not  being  sufficiently  familiar  with  Sabine's  work.  I  made  a  rather 
extensive  search  of  the  literature  at  the  time,  but  I  have  forgotten. 
I  think  he  split  the  nose  and  set  the  finger  in  between  the  two  lateral 
nasal  flaps,  thus  utilizing  the  skin  of  the  finger.  The  difference,  I 
think,  is  that  I  have  used  the  finger  simply  to  supply  a  bony  framework 
for  the  nose. 
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